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1 1 

J£JlTO (a) ~ (c) <7)V^-f^ODNASr-&tr^®^14-/D 9 > 

(a) : W&m^ 1 "C^ $ ht£%>mk, 

(b) : E?!)^ i ^Sfts^E^JKis^T i 3gL < iitg&oi£&7&*fi&. n 

1-&DNA, 

(c) : (a)X{i(b)ODNA£* h V ^^x^h^ftT^^^'J ^XL, ffi^*fflJ&rtT? 
[H 2 ] 

&.T<0 (A) - (C) OV^-f^ODNA^^tf^mJS^T'n * „ 

(A) I 2 "C^ £ *l & mmsm tf» £ & * DNA> 

(B) : W,n^ 2 -C^* fL*Jtt3feE9!lK*v^T 1 * L < fi&&0:£*J& ? «&> # 

(C) : (A)X(i(B)ODNAfcX h V >v^> F^#ftKA^>J ^-fXU **MfflIfel*n? 

tTF?> (1) ~ (3) <JDV>r^ODNA*-S'tr*!l!RWfc;«rtt^ , n - * . 

(1) : l£^J#-^ 1 t?^$fLS«36E?!)rt<o>l«Lfe-a5^?>* *) > *MMHttrtT»#MK 

(2) : (l)ODNAfc*5V>T13&L< (i«tS:om*7!» ? e^ J¥A. XfifWnS 
3feE?!l* 4 0 , ttTOrt^JIIlDft^n*-^ LT$tf&-r £DNA. 

(3) : (l)Xti(2)<7)DNAi:X h V f^i#Tt*A^/'J «%jBBflfert"C 

[■1*914] 

J^TO(i)~(iii)OV>i*^^ODNA^^tr^lM/S>^yn^-^ % 

(i) I @e^iJ#-t2 2T?^$*L&i£afeffi?!|j&*&fcSDNk 

(ii) : l£^J#-t2 2t?^$^4a[*Eyytw*v^T 1^L< (4«SfeO«Ufe7&««^ 

(iii) : (i)Xt±(ii)^DNAfc^ h V >v*^> h 4*ffrT-C>W 7 U ^XU ffi^M 

5 ] 

(I) :E*W§-2 3T^$tL-5m*E^J^<b4^DNA, 

(II) : EfllS-5-2 3 T^$tL^m*E^J^*5v^-c 1 £L < J±«Sfco«afe**«!ft. 
X{±ttljn$*i/d^EW^££DWU 

(III) : (I)3U±(II)ODNAfc* h U >~>*^> bi^TTVN^r-J ?4X-r SDNAo 

7 ] 

E5H#* 2 3 tr^ £ *t£ m*E?!]^ 4 

E?a#-f-2 3-e^$tL^,^ftE^jo^om^-r^ i om&±om&mmfrb%*), mm 

[fflf 3fcSC 9 ] 
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[W^^ 10] 

7 3U* 8 \Z tf>DNA & tr ^ * * - o 

vmim 1 1 ] 

[Iff 12] 

7 x ti 8 KiamoDNA t s mum tmrnv xmmw&s&"fv * - 9 * «*# * dn 

[M*« 1 3 ] 

m*m 14] 

1 2 KfBftODNAa >*Y?? Yo 

1 5 ] 

^ODNA3>X h 7^ ho 
[t&*3l 1 6 ] 

1~1 5 <7)V^-rtLj5H'fBm<7)DNAn y^Yv^ ft^±»tM^LT# 
[fflf** 1 7 ] 
[ffisfclg. 1 8 ] 
[ft** 1 9 ] 

m&mi i~i 5 (D^-rtifrKviMowkzi > * y ? ? Yxm^mm^mm^-t^^ 
m*m 20] 

ffi&g 11-15 cov>r *^KfB«<9DNA=i >*Y *7? Y Xfe^m*P&tfi®r?Z>* . 

7" 3> t/o 

[W*^2 1] 

%o 

[St 2 2] 

7 X 8 IBS* «0DNA W^fitJ * A S *i T v* * ** o 
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[0 0 0 1] 
[0 0 0 2] 

s s*if4 ^e&ffift (Phytophthora infestans) t if 4 ^sfittt t <Dffl te&^Xli* W 

m% ^-^-aainio!Rpiifl9#^iw«3Wft-r4o -oi ? fc#*w&if ^-amures 

W^tC^V»TtiV PR (Pathogenesis-Related) * Jt^SSR* 

®^#ihi"S (*«FlWtiU 5. 32, 4 4, 4 5, RV 1 4 7*#M)« —2k aflttl' 

®<DWtfamtt&:%&i&%i&.x*ib & v * if ^ ft*s&«g i § fer. $ e 

[0 0 0 3] 

^3*/C*fc(£M*IWdRl 2, 13, 2 1, 2 8* 2UM 6*#M)o *Ki3 

tL& (H 1 ) 0 

IWClfc^^fn-Jl/ • 3 7MD^f F^M^yyvy^ K7r>f h7 
V * v > -S-j£igS&053*II£,& K -f- tL^'ttK =b & * ^ T I' > v > * - J: U^-te * x > 
is??~-g<DW,mift%mMl~£2> *><DX-$>2> t*£?LbtiX^&(&&ftXWLS «r#M)o v 
t^^©-lr^^fM>y^ 7--tf«^x -f Xtf97*-r > -> ^ * --tf-f& 0 , *°-f 
fa^frA/V^-f (PVS) fcifr£$*L7fc (*#W^m5 3 «r#IS)o i?*1M* 

ymmmopvsmmi, mmm^xxf^^ar^ *&mmmfcmm$k'ox-v ->*--e&&Hwc 

fcyffifcJ: 0*L<i«lni 1 t*Ci:3& t a#$*tTV^(*«Ftt'XlK5 4 *#HR) 0 

h T V* v ><D-®f*) S*7Vv*t- frtf&Jfc ZtiZZttftoh fix ^ & (mirWtlCtt. 
4 2^5.^4 8*#JH)o *:i£K&oT, Z.tLh<D%L0.W&fc : f-&&.l"<n'"?W bfrt fco 

a, mffi&&£xr&mM&i'-x&mB.fc&\<*xpvs ^Ma— hti 
77>f hru^i'-y&tk&jfoZti, mo&mit>*&±i-&z££y?m-rz(&mw?$tt4 0 

[0 0 0 4] 

mm^m^-^ < a^mm^m^m vx& , #7^v v- ^**Mr4w*tt*JW 

»KJS«F t fcfWfctt £2tLT#&o £ £ #M K*n h ftX & 0 S^ir 

^f^ **»K:*»t *PVSjft^f-J±^Safe^«Sr»jA LTis 0 , PVS1~40^ V/i-ffi&E 
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os&suto |6j o v » r <o«mh * * o 

[0 0 0 5] 

MfMdtlRl] Altschul, S. F., Gish, W., Miller, W., Myers, E. W. and Lipm 
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[^Mflftfttt 2 ] Arumuganathan, K. and Earl e, E. D. (1991) Nuclear DNA conten 
t of some important plant species. Plant Mol. Biol. Reporter 9, 208-218. 

Back, K. and Chappel, J. (1995) Cloning and bacterial expres 
si on of a sesquiterpene cyclase from Hyoscyamus muticus and its molecular co 
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[#M#t*\£$fc9] Choi, D., Ward, B. L. and Bostock, R. M. (1992) Differential 
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[^MftraSU 1] Cruickshark, I. A. M. and Per r in, D. R. (1960) The isolati 
on and particular characterization of monilicolin A, a polypeptide with phas 
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l^Mtfr^fclSU 2] Darvill, A. G. and Albersheim, P. (1984) Phytoalexins and 
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[WWWf^M 1 4 1 Doke, N. and Tomiyama, K. (1980) Effect of hypal wal 1 comp 
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in the hypersensitive response of potato tuber tissues to infection with an 
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[^tf 2 7] ^ffl H: (1984) DNA<S>iIft, = 9*4 ^? y ? KMifrt Z>nm$L 
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ropionic acid inhibits phytoalexin accumulation in soybean with concominant 
loss of resistance against Phythophthora megasperma f. sp. glycinea. Physiol 
. Plant Pathol. 21, 65-70. 
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K. (1987) Biochemical reactions of different tissues of potato (Solanum tub 

erosum) to zoospores or elicitors from Phytophthora infestans. Planta 170, 5 

56-561. 
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Pathol. 10, 247-256. 
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[0 0 0 6] 

K v> < o <om^&%-& -fu^-9 tf%k% £ fix & ZfitXK £ frr v> 

% ffim&®& 7 n * - 9 itmm.m <omm <r> * % a> -r t± k *s v> x *> ft& $ n 
zm&tfg'^o t^ctioj: ? fcyn^e- 9 zm^x&mmmvtiwv&LmzM^-j- 

*3&MttJSL±oir*oT* § titi %}<Dx$b <>x^ mmmomm^M Lxmmmzi&&irz 
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m %> z 1 * b m t -r z <> 
mm *Mik-t % tz tb <D^m 

[0 0 0 7l 

&mzm^-t z>mtt-Q$>z>*°T v s<t- * * ^?r-< (pvs) csbu 5g 

^m<^>±^ l«&^T-&&|§^Ki3lt&£-PVS^ (PVS1-PVS4) <D$tmfofa 

* mm Kmt l fc 0 *ott*pvs3o * **»fntt i- - x ximmm®. v-* <D\,*~?tiz mm 
- x o m & KJt l t & is * ^ -t z. t &m W L tz o 

frtzo mm%zx?v-->r<o3iK?vszry &imwmi&:fcirzz.ti l zj&j%Ltz 0 & 
feztitzmmmmz&tz Lx?vs3zfu*-?m&znfeL*<D%kmzmtLizz. t 
mm Ktt-r & j&g&pms into itts^D^- 9 mm^m * hk-wakm'** tz 
& , t -fGusitfs^o ±m Kmmmfc^u^-tmmz&mLtzitCDzmxLtz'jvjrj 

zttmrnztitzo 

-?*&i&Ltzffltt*MXLx&btizi&nmmfcTzi^ ot^cwlt, 
Ltzzfu^-9i>mm&jKmm^fi, ^omxus^^it^o ^xsfefat 
iwiiijis»«r®ttfl:i- & * <o&$ui§i-tu£\ mw.m<vmmzttLx!&mmzMWB&&m®. 
itziihmm, w%mmm&mmzttLx^m&*^zm®<oftm*nmt%:& 0 

[0 0 0 8] 

m L fcPVS3 yo^-^ WM t GUSit{5?-<£> itfcT- (PVS3:GUS) rmsi? 
f'i'fi (Agrobacterim tumefaciens) ' J: I) — i®#Hc#i&^k^ALTPVS3'7'n^- ^ 
flJttSrWI^fco -e<^^> yn^-^f&ttfcfiS? S50bp (BEfll#-S- 2 3 ) 

[0 0 0 9] 

*5&?9#*«|B|5g»i*?6L*:*IHWJ&«Ptt7 , n^-^ (PVS3yn^- ^) «y>^-f^I 

»**?>»?>ttfcfeo-c2b**», ^- <d mm nn. \tv mm \zmhM%><ox\t^t 

^z-btiZo t-rmuz, PVS3& v * if 4 *zWfa\z&\^X ~7 t4 h7V^y>0^t» 

U ttzyrJ h7V^ry>^gK«.*Ifcv^o $<=> 

t± ?4ffi^7 k m h r # < l r ^^tcgi-^-r zz.t&&\btix^2> 0 - 

<^)J:^ ^#<<^*ii^«r#St1-tL(^ (PVSS^D^e-^) fi> 7^^# 

ms<Dfr % h -f SIPK^ J: OTIPK* ;v v n /©IRtt^t SitTv»i7/?t# (^^fi 1 
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[0 0 10] 

[ 1 ] JilTO (a) ~ (c)<D^-ftLfr<DWk*^is ilflt'ftt^D ^e- * „ 

(a)' : e^jih^ i xm i&mmm dna. 

(c) I (a)Xti(b)<7)DNAt X h >J >v.x > V &^#T"C'W ^'J^'fXL, ffiMMT- 

[ 2 ] J^JITO (A) ~ (C) O v»i**L*»ODNA*^tr JBjRWJ6«rtt"/n * - * N 

(A) : EW* 2 -C^ £ *l £ m^MB^iJ h & & DWL 

(B) : Wffltt 2 t?^$*L*«[»E9!)t**v>-c 1 £L < mm.<DM&i)*W&, !¥ 

(C) : (A) X li (B) ODNA t X h 'J >v ^> h fcfcfTF-e'W ^'J »»F*IT- 
[ 3 ] &TF<r> (1) ~ (3) <D v>1**Lj&»ODNA*-£tr ilf£^§yn ^ „ 

a) : ih^ij*^- i -r^ $ tt.?, ^mv^moMmv tz— >? „ ttttrjm&n-eAs 

(2) : (i)odna^^v^-c I3gt< tttt3&«>tt3lf^e*. Xttfl-in* Jtfctt 

(3) : (l)3U±(2)cDDNAtX h'J>^> h fc*ffrTTVW 7* 'J ^XU *t%*HJ&rtT? 
ill£4fyn^-^i L-cm^i-^»DNAo 

[ 4 ] KITO (i) ~ (i i i) <T> V*-f tL^ODNA^tr «£4tt^n - ? , 

(i) I IE^iJW 2 2^£*L&m^E»'b&&DNA, 

(ii) : @S9iJ#-^2 2 T?3F$*L&ffl2feE?iJfc#v»T < tt*lfc©****«*- ^3:- 

wx. xitit-huztitz&mzmfrto**), mmmmnxmrnMB^-m^^^-^t vxm 

(iii) : (i)X{±(ii)oDNAi:x^';>'Vi>^^*#TT^^-ry 1 ;^-^XL^ fitMJfe 

[5] J&Ttf>(I)~(III) O^-fft^ODNAtr^, ttWJWfl&rt-C^MWJS^tt^n*- 

ttLxmm-rz msm^n ? n * - * „ 

(I) : E?!!*^ 2 ' 3 -e^ $ fi %> VSMkWSbfr btth dna. 

(II) : 2 3 x^fihm.mWM^^^x 1 £ L < titttfto^af^flM*. ^> 
^±tt;bDS*Lfc«3fcE^J*&fc*DNA* 

(III) : (I)Xl±(H)ODNAi:^ h U >v*a.> ^>5^^#T^^'<7• 1 J ^-f Xi-^>DNAo 

[6] «*Wo**fc**LT«mWfcJB#-r*, ifc*!Rp«i:i-*[l]~[5]Ov*-r*t 

[ 7 ] E^IJ*-^ 2 3tg$W ^^E^iJ tf> G> S DNAo 

[8] E9>J#*2 3^S;ft*&afeE^J<0 + O«|jW-* 1 0«JeLL<Z>&»E?!)j&»fcfc 9 

[9] [l]~[6]ov»1* tL^l;fB«o^miS^7 p n^-^^^-tf^^i5'- 0 
[10] [7]Xti[8]^|B«RODNA=Sr-g-tp^^^-o 

[11] [l]-[6]Ov>f^KBH©rn*-^i:, STO^n^-^o^T^^ 

-g-tfDNA^* ho 

[12] [7]Xt±[8]^fB«ODNAt, KDNAfcttW LT3«JH«JS«rtt , /n^- ^ 
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[13] mfaa^{±^o%m»^»o^«^^®j^i-^«^fs^i^^si±'ffc 

[14] miBia^tt^5mK»^IPKX«WIPK*flHtflSl-*«ll**-rft^ [11] 
Zf±[l 2]tw|BtRODNA3>'^ h7^h 0 

[15] miaMcTJ*. isir«nsffifflBK*3-K't*afc : f--c**, [i i]xi±[i 2 

[16] [1 1]~[1 5]<7>v>T tL^KlSK^DNAa h-C«±*W*«K<E* 

[17] miB?ti**3&*f"^#^#S-r4ttWC*Sx [1 6]fc|B*<Dj&JMEj*f£o 
[18] UfBtetttft^-V^'f ^JRtcJR-J-SttW-C**, [1 6](cffim<O^R^#: 

[19] WTO^f 7^^ttf, BR^»«m 

[1 1]~[1 5]OV»-r^^lB*ODNA3^^ M?a±«»«r^KlS3fc"t*^"f- 

[20] j^To^f 

[1 1]~[1 5]OV»r*t3ft*»^E«ODNA3>^ ^«£«W*5B*IE!fe-r*.*7' 

[2 1] [l]~[6]Ov>r*t^^aB«o*MJ&»tt^n*-^**n*fl9K*A$*t-c 

[2 2] [7]Xti[8]tCBB«ODNA**^a<»tr#7.§^rv>*tt!» 0 
[0011] 

$nwt'iJv^T r^Mjt&jSrtt^n^-^j tit, mmM<o&9ki'ttLxm&'t& m 

±*Ufe7&««J *6 ^ <b LTv^fc Kit, m- <omfc "C t± * & A Ztifc-fu^-fn 

^^#^^v^-Cffiffi$tL^>#lil&^-<^^l^(±^:Ojll9 fcf ATP: adenosine 5' r tri 
phosphate. BPB: bromophenol blue. BSA: bovine serum albumin. CBB: coomassie bril 
liant blue. CTP: cytidine 5' -triphosphate. DEPC: diethylpyrocarbonate. DTT: dit 
hiothreitol. EDTA: ethylenediamine-N, N, N' , N' -tetraacetic acid. EGTA: ethyle 
neglycol bis (s-amonoethyl ether) ethylenediamine-tetraacetic acid. FPP: farnesyl 
diphosphate. GAP: glycer aldehyde 3-phosphate. GTP: guanosine 5' -triphosphate. H 
MG-CoA: 3-hydroxy-3-methylglutaryl coenzyme A. HMGR: 3-hydroxy-3-methylglutaryl 
coenzyme A reductase. HWC: hyphal wall components. Ig: immnoglobul in. IPP: isope 
ntenyl diphosphate. IPTG: isopropyl-l-thio-/?-D-thiogalactoside. kD: kilodalton 
. MOPS: 3- (N-morpholino) propanesulfonic acid. PAGE: polyacryl amide gel electro 
phoresis. PBS: phosphate-buffered saline. PCR: polymerase chain reaction. PMSF: 
phenylmethylsulfonyl fluoride. PR: pathogenesis related. SDS: sodium dodesyl sul 
fate. SHAM: salycylhydroxamic acid. SSPE: sodium chrolide- sodium phosphate, EDTA 
. TBE: tris-borate, EDTA. TBS: tris-buf fered saline. TE: tris-EDTA. Tris: 2-N-tr 
is (hydroxymethyl) aminomethane. TTP: thiamine 5* -triphosphate. X-gal: 5-bromo- 
4-ch l oro-3- i ndo lyl- ^ -D-ga l actos i de 0 

ft. #fcfBtttf>fcv»|R<K W>TK5itt2>&m3rJ:&f&8im*. Molecular Cloning (Thi 
rd Edition, Cold Spring Harbor Laboratory Press, New York)^WiCurrent protocol 
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s in molecular biology (edited by Frederick M. Ausubel et al., 1987) &##KL 
[0 0 12] 

[0 0 13] 

^<9i 1 ojra»±*jRiBi£«Fte7n*-* km i, -e?>— mttiEyj*-^ 1 

fra&*E^6&3DNA*^T^Jft$sfr*«, SRDNAIi, SU£©5£ifcfllfcBi9J$*i* «fc 
v^*M^EPVS3jtfE?-07'n^-^^t LT|B|5£§*i.fcE?!lT*oT, ^pf/KBo 

«*fc£L;fcim,300bp:fr<bfc*DNA (B?9tf 2 2) U*ott@Kloynt-^Sttt 

@E^iJ#-^2 2T^$tL^^i5?iJ/5^^^>DNA^^-tf^W#^6tf7°n^-^T^^o - 
^(7)DNA@B^iJ (EMtf 2 2) O±iE«50bp (E?0#-^2 3) & $ <b K^ffeS^fc £ 

?"j#-^2 3) mm7v*-?ft&<?)&mztixut!>xm&%mM, BP^pvssa^f- 

^fffl &DNASB?iJ * o - - "C\ v J* HS^U lititlWE^J* 6 & £ 

IS lDNAE^O— ^O^^^^^DNAT'^oT ^^^v^lB^J^-g-tf^^^. 

ti&i><7)l±MjH£, SIlDNAiB^I + Ojgai-a 1 0fflJ£JUb<9ita£E?!U #f £ L < ii^M^ 
[0 0 14] 

&ftxmimAmm%L<i±z<Dmmi-z-mzmmo&^*mkx'&bft&Q^ 
*«*-r*i ttfx%&o z.zx*<n® t <Dmmm*, miwmm oit±*o3fc3H*o tm 

m-t^^tKHo XffiWimi&®&-7v * *#Ki-C § & *> O^ffl $ 0 »i 
^X-t^^DNAE^jt LTiS^J$-^2 4 fc^Sfr* O S c £»DNA 
E^J(iPVS3®^^^v^TH lDNAE^lIt 3- KWtfc *t*««ODNAE2?!lt?ab* ( 
H2 9«:#I) o £0«aHC»iCAAT#y ***TATA#? ^jftSfffcU 
v»*£fcfcj: l)*^<7)PVS37 p n^-^^^^$^^Ch i: S £ % i<0i9^ 

0 £O0Bfc|R<b1% CAATjJ?? * * ^TATA** y **fc£*^trMttE?!l**M§*-*U^ 

1 *i IS^IS^X (ift^flNtt K & KB! i: ©1& Hffctf K J: * JiUf & 7 n * - * «|| © 
#&f£$#-C§£ 0 tf^ CCT-0'ffeODNAE^Jt±> $ 1 DNAE^JKit^Xtill&OE?!)*:^ b 
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[0 0 15] 

&t^&mm&vmi*®mv>ztmm&fflmtf&ti%2>o zzm r^mj ttiPhytopht 

LTlix V^ifJ *&1PIW (Phytophthora infestans) > ?s*3feffiM (Phytophthora n 
icotianae) ? 4 X|g2s;#fil! (Phytophthora megasperma var. sojae) (P 
hytophthora cactorumS. Phytophthora cambivora) %W^f%> £ ^ tf $, C§ &o — 
m^O^^tftmi: Ltfi, v^tf^B^jlem (Sclerotinia sclerotiorum) ^ * 
v> *>#|B (Magnaporthe grisea) ^ ? 4 X £ tftfttt (Phakopsora pachyrhizi) £r$];^i~-?> 
ih^fl^o ttz. ffiWMMWt LXii hv (Ralstonia solanacearunu *ffl 

[0 0 16] 

^©yn^-^l^ Wittf» *?y ; y 9 (Solanum tuberosum L. ) %b*<DVv1f4 
fflv^^PCR^^fST-itiPlMS^fiJffl LTilt^. :U s f^. *#^^i±^iJx{^ 

SDS^-*Tris-HCl»-^) ^jjnxTfflM 0 ^v>T, 7W-;V»ai. ^?J-)V 

t LT^ll#-f-l <V7u*-9 ! l z!$mtt77 4^-*%^ttCB&*$m-tZZ t izX 

#C<7>IE^J £ & 7° 7 4 ^ - * 1£J3 f h ^ t & o 

-byxzfyj-?-: TTGTCTGCTGCTGCTTGTGG (E?iJ#-5§- 1 5 ) 
T>^-b>X7°v^v-: TCTCCATGAGTCCTTACATG 16) 
[0 0 17] 

gfi<j^DNA^##fitJ(ciiitii-e#^>i:2^^tt-^^^o JSLTtC. HSW^ 
2 2 cODNA^#M6^miiIi§"BIt^y7 -f v--b y h fcsjt-K ' 
*>xy7^v-: CGGAATTCGTCCGCCCTTACTATTCCCATC (@S^J#"^ 2 6 ) 

ry^^y^yA^- : ccatcgattcctcitcattgttaaagggga 5) 

[0 0 18] 

^t^WA^^^'J- (#0xJ£. ■^^^'f^eSiaDesireer/ AyA - (C 

lontech) ) £5|HJffl LTP^-f& £ & 0 W^7^r5'J 

r^-tf-va yft^^V^i3D--^^7*'J ^ -tf-i/a t*^IJ/B£^& (Molecu 

lar Cloning, Third Edition, Cold Spring Harbor Laboratory Press, New Yorkl££#HB 

) o Mx-i$7T-*y*m^xmmztitz7-i 79 v -(om^mz^n^-fy-^^A -7 
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\z<m-rz>ztwn2> 0 ^tnzxoxmx.^. fiOTottx.^^ ?-<omm (&*b 
k&j&m* z *mm Lx^m<ozru ? z&m lx i> x v> 0 

[0 0 19] 

SSyiJS-f - 1 ^SBfJ «£ -5-2600 bpT'* o T 7°n -t- ? t LXiifr% *)jz£^ZL b 
fc*#iR-r*ttf, «xlf, H63ttF7 ^^$a^PVS3itf5T-<^SB^J^*5V>T-2000ft — 1 

ffiotttife** c@e^ij#-^2) „ m-t l < itmmz-mm — 

it1ST-Oiem^'fiMi-'2>^l300bpco^ (E^iff 2 2) *«fflLfc»^HiJV»-C*>^'n 
^-^tt&*i-&££«M£*t£o — ^-CiOl&1300bpO«*ft<0±aEttE50bp (E2F9* 
f 23) ^$^tc^^-fr^i:^^-/o^-^Stt(7)l!)^^1&T55 s m*'b^o BP*>. PV 

ffitv>, iWi^i^-^O^tLtli, Sfi^iJ#-^2 2 K^fL&DNA (PVS3 
3tfcT-0-1337f£~-H£) fc^f* £ t ^T- § 4 0 
[0 0 2 0] 

-^■-c, -m~. m^(Dmm^i-^mk(D—mzmst^mLfz^iziB^xh^<Dm 

DNA («> E9»J#^lT?^3*tSDNJU *tt±EO«|g«ift (ffii?ijff 2 3) £#tfDNA 
(«x.»flE9!!#*2 2T?3f3*l£DNA) ) 0—*^&£L;fc«afeE?ll DNA (&T\ 

&&&7u*-?mffe*mw-t2>®Li) K&\<*x-u<om%<7>&giiPwm'Zti2>° zzx<d 

tf2~ 1 0 01@, jfJU<tt2-5 04i> «fc ()»JL<ii2~ 1 0fitr^^, o &±<D £ 7 

e*g^^^^Aft (Molecular Cloning, Third Edition, Chapter 13 ,Cold Spring 
Harbor Laboratory Press, New York) ^^V^A^ifl^Xft (Molecular Cloning, 
Third Edition, Chapter 13 ,Cold Spring Harbor Laboratory Press, New York) 

[0 0 2 1 ] 

E?!]#-^-l (XttBBI»*2 ~ 4 <*>vvf *ta*) (DWM^Ir^mk, j&^tw&m-^ 2 

T^mm^tt7*n^-^ t tr«SB-r*DNA*^:»WO , /n^-^*fl|ja-r*DNAi: LT 
lv>4:ii^4, ttz, EW^l<^E5iJtw±E— a505fcas**p^T»?>fL«Ey!l ( 
XttE^J#*2-4Ov»i**t**OEy0t:±E-l»O5fc5fe**D£T»e)*t*Eya) Sr^l"* 
DNA, *v^±E?!l#-9-2 2 0E?fl^±E— «P05fcS£S:iiniLrW?>*L*E^Jfc^ b'J^i 
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7D 9 , 4 j e—%'B >i£ (50%*;VA7^T*t K> 10XSSC(0.15M NaCl, 15mM sodium ci 
trate, pH 7.0), 5XDenhardtvM, 1% SDS, 10% mh7>» 10^g/mlO^tt 
■^•^ffl^DNA. 50mMV 7r-(pH7.5)) «rfflv»T42lCC>f ^^a^-^ a > L, 

<Of£0.1XSSC> 0.1% SDS£ffiv>T68t;T^^1-&^T*;fc&o MCif J h 'J >v 

x^K^fttim *W a LT50%%;VAT;V7*t: h\ 5XSSC 

(0.15M NaCl, 15mM sodium citrate, pH 7.0). lXDenhardtM. 1%SDS. 10%x^rX b 
10//g/ml<7)^tt-9-^ffl?-DNA. 50mM'J 7 r -(pH7.5)) &/J3v^#:#£ 

[0 0 2 2] 

(DNAn^X f7^h) 

[0 0 2 3] 

(O X d tefcittOAfafflt LT&mitogen-activated protein(MAP) *±-M<D— mx$>2> 
SIPK (salicylic acid-induced protein kinase) XJ4WIPK (Wound-Induced Protein Kin 
asae) *m&it1- ZW&ttT&VEm&tt&f - ^ %>° HEKM&=¥-<0— M t L 

t, 9 J*iT4 *«%OMEK«{£^- (StMEK) (E?>J#-^ 5 ) Xtf-efU' 

iota- K£*l&7 5 ymBB^iJ (E3?fl*^-6) =SrIH 2 1 tCTK^o 

-?&& 0 ^/^K&3- K-f-Sit^tix S4I©^>a7I^3-K 

-r & it {st- o gn^ij £ & k l -c , -€-tL**3- n-%T* smwffln— £ 9 k— 

&&Lfcte#Wftte&MEk (StMEK 011 ) Hm&ZtiXts*), ^^K&^TC^StMEK™*- 
3- Ki-aa^^^XAfeT-i: LXmm-t2>Zti>X*%2> 0 ft, StMEK DD it^T-<7)3- 
KW«5Efl (Ey«J#-^ 7 ) W-f-tU' ioT3-K?W7?; mE^!l QSfflVfe 8 ) 
trill 2 2 l"^i"o 

>tf>£j£> PR (Pathogenesis-Related) ? S^HI> ffiteHfc*©&J^ 

[0 0 2 4] 

(^*-) 

$ tL* o «-r a t ^ n x y •> a *f m t ^mm^ «it & * - & 

^^{±^Jx.tfT-DNA^#E^J^^1-^Ti7°9^^ K^**-, Ti79^.^ K/t^^U-^ 
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SpUG&T^*? K^*-. ^i^7T-y^^- (ZAPIMf) & ^fcfUffi L«x 

[0 0 2 51 

[0 0 2 6] 

(*-5*-*) 

[0 0 2 7] 

fcft^&nptAf^HHerrera Estrella, EMB0J..2 (1983) . 987-995) ^nptllilf^HM 
essing & Vierra. Gene 1 9:259-268(1982)) , ;>^rnv^y>|;^t^ffiatt^#4 
-t^>hph*fg : f-(Blochinger & Diggl mann, Mol Cell Bio 4:2929-2931). J? V l/3r-tr- 
h ^*J-r^)Sta:14*#-^1-^>dhfrjt'fE : F(Bourouis et al., EMB0 J. 2(7)), £-^;V^n 
(GUS) ^{kTn GFPilfST- (Gerdes. FEBS Lett. 389 (1996) , 44-47) . ;Vv 
7^9--fcf (Giacomin, PI. Sci. 116 (1996) , 59-72 ; Scikantha, J. Bact. 178 (199 

6) ,121) i^irz^? ?-m±&^mmmM%tiz&£xm±miRLxm^z> 

z. ttfX%& 0 
[0 0 2 8] 

fz-%mt£t\ 1T&W£Wt 0ZttfX%& (^Jx.{2\ Molecular Cloning, Third Edition 
, 1.84, Cold Spring Harbor Laboratory Press, New York£#K0 o 
[0 0 2 9] 

mLxmm^mx-r^m (x^nn^iz-ya^) „ Rx/m^^^^tz^ 
&^&iz^\,*x<Dmmitz^^x&m*<vxffli^j&wizmMiP&t), m^^r^n^ 

^r'J Aft^ov>-Cf±Proc. Natl. Acad. Sci. USA 86(1989), 8467-8471 ^Pl ant Mol. 
Biol. 20(1992), 963-976^ £#BBt-££i:^-e£-S, 0 

ffi, V*tf4*WM*l&'m&Wk-tZ>i§}'k\ l Zte Jefferson (1987) (^fMl 
9&#M) ^Jt^Ht-iSo 
[0 0 3 0] 

^f&^^yn^e-^iSctWAafS^-^-g-tfDNAay^ yj* Y*MXLX&bfrtzrt 
'RUWkXte, ffiJ£M<nm%klz3:<2Xi&XL?z-7v*-?Tl)m^Zft, ^<r>^^<OWM 

Tiz&zmxmtttf&m-rzo %t<?x^ rnxm^t^xmrnmrn^mmz^m^^ 

ffiiE# 2003-3109603 
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[0 0 3 1] 

t*) , (*>*m, **m, v>*m%¥) ^ -?*m- (r^xm, x-yvvm*t*) 
mat Lxnm^.i^ j u**. ^^^m. v-(^^m, i-x^^m, ^v^^m 

mmm] 

[0 0 3 2] 

1. 'j&tfcfit^ 

if 4 *mMQ t It, ^iE^tta^Rl^^f^^v^^p^a^^ v -V ^ (Solanum t 
uberosum L.)iS XX/MlE^m^Mi^n^n^^W) v U (Solanum tuberosum L. 
ms. demissum L. £: ?>;M«) fc'EUB L£ G q^a^v- ^ ^ {±£*M*^Wttm* 
WtXW% L7B KM LtzMM, n n ni'J v V {im#7K**^b^itjft*M^^H^r-ei5^ 

it, mjEm.m±mtt*mz%^*-? 4 y*m^tz 0 

[0 0 3 3] 

2. «K« 

ixT v> & v ^ #M -tg^PsB [Phytophthora infestans (Mont. ) de Bary] V - £ 

2. 3. 4*imLtz 0 ztz, i;^jf4^&mmmv£mj&%-(wic)^>)i'?-mmjz 

fflv^ItLt, TO^MT^^$^TV^v>^M^3£^« [Phytophthora infestans 
(Mont.) deBary]V-Xl. 2. 3. 4*$imL?z 0 
[0 0 3 4] 

3. IStl^IS 

0^K««L^o vt^f'f^I^^^'fX (ff£&10 mm) U TfcifeLfciL £,10* JfeT 
/ml tr|iSL^^M^^^»atT2O < COinMTT'60 HSig*L£o * :M 

w^^wtTtm^tf^-fe^ h-e^#n**K (4r) tcM^L^o ua^Ms^^^ 

I^^/a (356^ y>o.) -eM^tT®^*^«9^^> MI£(ADVANTEC No. 5B)£fflv*T 

LTlOlC-C^Bf^mLTto 5g7£T«i&};iu i^W«y^fA (DU>-';-X600 
> Beckman) ^rffl v^TM*=£riPJJ5cL> &ft500 nmK&tt SfM^O. 068 (10 s J&iVml 

) ^atj^p^LTtm, ztiz&mmt LxmmLtzo 

[0 0 3 5] 

4. 'st-vmm 

Doke and Tomiyama, (1980) mmW?X1&\ 4 £#B3) Ktfcv^ 

#(HWC)£&TO i "7 KiSg»L£o v^-tf'f -=6^®*:^ A^^30 ml<7>Aofcl00 ml 
E^77^nft\ 20T:Tr2}ITO@it«L*:o ®l|XLrt:M^ ? h £7R^7f<.-ei5fci#-L7t 

®#mO5^*O50 mM BfcMM(pH 4.5)K«Lfco £ V * - (W-22 

WiE# 2003-3109603 
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5R Heat System-Ultrasonics Inc. ) £/Bv>TTffi2j45 WC5#WjB*Jfc*B!SLrt:^ 14,000 
x g-O30fl-M»'fr5Mi L^To # <b ftfcjtJR £5fc t ^fi<£>50 mM mktikffife (pH 4. 5) KJBffl 

400.1 m (ph 8.8)tw«iiL. ±ietra^*^#-ej@w^sL^mi20t: 

-e2053"K*- hi'l'-'/J&SU 14,000 x g7?30^Wjft^*l!iLT±fl|* EUR Lfco — 
, ifcJftttBOUl M**Bfe««ifc(pH 8.8)KS»U jBWftiWl^ilF*- 

12,000) fcfliv^ 7McttLT4M24B#P«SiiWL*:o IW^CfiO^xf ;vx- 

45 W-C3$HBjgW»&3LT*fcJ8j*L;fco 
[0 0 3 6] 

5. -/t^^lf^^©!! 

fco ^«r^tt^lRl^3^^^-^- (i£#20 mm) •e*T*)tfe#, J: ») Rtt#W> 

«*7A^SU:o £0#^A J; ^ h-A^ffi^T, ff£2 mmOf-f J* * * 

MMLfzo m9LL-fzT4 x?l±W.*>Kl$m i %fr (m°C) -C**Lfcft, ^9^f y^f 

ftiaMITfcSMtU 2i^^^Lfc 0 ft. d^iii^tiliT-effo 

[0 0 3 7] 

6. Hffc^sis j: onisja 

TRtf^Il, 3B#WIBHfiL;fco ^-t-VX^^I mg/ml HWC, £ £ti**J!g«>100/< 1 

*JKSr*&-J*«OTti6^, ffiftft (10 5 J&iVml) **^L**«<bl00 A< 1 «®Lfc 0 ^> 
^^i«l»^««f{±, l*fcKo #500^1 ■fo5R9*-C«r*aaiL, 3B#BI#«Lfco 

/Co 

[0 0 3 8] 

£RNAttffiJ±Yoshioka et al. (1996) <Dfr& (^#gfjtt5 2 "Cffo/io 
?!f-f^||, SfcttjMSr* **#2 g^?L^4 J t?MM^^JH^^75 s 'b*#L. 5 mlfflffi 
^Wifc [100 mM Tris-HCl (pH 9.0), 100 mM NaCl, 1 % SDSL 1 ml 2-* -f b Ji* 
/-/K 2.5 ml 1 Mb 'j*(pH 9. 0)t&fP7 * / - ;K 2.5 ml ^on*W • >fV75^ 
T;V3-;v (24:l; v/v) , <OAofcDEP(%a»*o*Wa^flP^A^A< JR»Ufe«, 
jfrMMI (8,000 rpnu 1553^) Lfco 0Jfc Lfc.L?frfc# L20^1fiO5 M fritT hV* 
A, 5 ml<D4 V/D/nV-;V**Px.s -20 c CT-lB#^#©L7t o it^gt (8,000 rpnu 15 
fl*H) »:i t)#f>^:»^5 ml ^7-^-)A««[4M ^7-y>ft~>7^- 
K 25 mM W&Li- ^ 'J A (pH 7.0). 0.5% N-5-)n^Hf;vnyy, 20 mM 2-^;V# ^ 
yx.* J -n,]^ 500/^ 1 2M I^m^ h V ?A(pH 4.0). 5 ml *»7x/-;K 1 ml ^ 
no*;l/A -fV7?;V7;V3-;V (49:1, v/v) SriJUx., ft< JRiS U J&fr$Mi (8,000 
rpnu 15#W) Ltz 0 @JfcLfc±?*K5 ml<?M V 7n;V -^SriJPx., -20*C-eiB#fWul 
Lfco at't^MI (8,000 rpnu 15#W) KX *) fthtlfzitm* 300 p W7-*J=-*j Alt 
U ^fiO-Y VT'n^V-^iDx., -20*CT?H*W»ilL3feo (12,0 
00 rpnu 15#W) KX *) fitzitm ZMMTX^ 500^ 1 3M WWii- Y V ^A(pH 5.2)T« 

tBSE#2 003-3109603 
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ifc&U (12,000 rpnu 153^) Lfc„ £0«feiM^*2iaft*)igU 

^1070% J^y-rt' U jfrMMi (15,000 rpnu 15#W) Lfco frbtlitftWLl* 

[0 0 3 9] 

8. ;-*?>mffi 

#L 7;V*'jyD?fO ^^(^#^Sfc3 6 Sr#JS)t?Hybond-N+^ n ^(Amersham 
)KHE¥ • BJSLfco yn-^lc^PVSl cDNA£JI3v>tf: 0 

RNA*®* n >m*> 42*C<0:/W^ 7 V V<< -tf-~> a > [50 %*;V A T 

5 K, 5 x r*MYmiSL (fffiWrXMS 7 *#J8Q, 5 x SSPE (##l¥:fcfi£3 7 *#J«g) 
. 0.5% SDS. 100// g/mim^ft^^iW^DNA (Pharmacia)] tt>T-lB#ram±^mt^^. 32 P 

JR*0.1% SDS^4 x SSPE*-e£»T15#W (20) * 0.1% SDS^"*4 x SSPE«ft?60 , C 
T15^K. §feU0.1% SDS-i-*2 x SSPE*-e60t:T15^ffi (10) JBUfciftiP-Lfco *- h 
9 ~J*?7 7 4 -It* 1U7 4 ;VA0MAT-AR(Kodak)*5 X tfJgJgilKLighting Plus(Dupont) * 

[0 0 4 0] 

9. RT-PCR 

RT-PCR{±RT-PCR high-Plus (T0Y0B0) £JBV>-Ofro cDNA-g-J?SU~ ti^rRNA 1.0,Kg, T > 
*f-*.>7*-fH v-10 pmol/> li3i?7T>^-fe>X7"9^ v-10 pmol/^ l*Jflv>T. 94 
*C(153*K)> 47t:(l#W)*fcfc&**IRJfc*25*J->f * fl4r ofco ffflLfc-/7^f v-lij^ 
TOfc*siJt?*«K H2 3 H-€-tt-r^cDNAl*T--;Vi- Lfco 

PVSl: 5' -AGGAGATTGTTCGCCCCATA-3' (E^J*^ 9 ) 35.^5' -TCTCCATGAGTCCTTACATG-3' ( 
E»tlO) (469 bp) s & L < {±5'-CATCGATTGTTTTGTACATCTG-3' (Se^J*^ 1 1 ) Stf 
5' -AATAATGATACAAAAAAAAATTAAGG-3' (E?!lff 1 2) (176 bp) 

PVS2: 5' -TATCAATTCACCAAGGAACACT-3' (Se^ljff 13) 23. 0^5 ' -GAAGTAATTAAATTTAAATAT 
TATCAA-3' 1 4 ) (132 bp) 

PVS3: 5' -HGTCTGCTGCTGCTTGTGG-3' (@5£iJ#-^ 1 5) ~Bl Xf5 ' -TCTCCATGAGTCCTTACATG-3 ' 

(mm^ 1 6 ) (326 bp) 

PVS4: 5' -AGGACATTGTTCGACCTGTT-3' (JSlM^r^ 1 7 ) $.£^5' -TCTCCATGAGTCCTTACATG-3' 
(@fi3W§-l 8) (469 bp), 6 L < (±5'-CATCCCTTAAAATTATAAGTATTC-3' Qeffltt 1 9) 
$.£>V -AATAATGATACAAAATAAATTAAGG-3' (IB?iJ#-^2 0) (131 bp) 

^$tLfccDNA^2%T^n-^^;vm^,»i'J: »)^U M^^f^tMt 
T^V K©#**«L;fc(i|a&ireiR3 7 *#J!fQo 
[0 0 4 1] 

10. v * 5cr-f * <^> «r^tt®^cop^ 

^^^*«^^^^^e>OT«r»ttH^P*ttDixon and Puller, (1978)0^ffi ( 

v ^ #>r -tM^xv * 3#c& i&k Ltr^^'f^ tcs.*> L 

-80*CT^# L o LtzPvff'i^&MT'i A** ?L#fc f X-WLfemm fciD x. * t5* h ?L 
«£ !? |#Lft, # "b *Lfc v * 35T^f ^I1»C> 7x7- iVii^Jt'^l) # U * v AT 
2g«r*nx.fL#^J: «#L/;» ^<^^7 mlOttl±J^»[0. 1M h 'J *A(pH 8.8 

) 1 mM PMSF(phenylmethylsulfonyl fluoride). 10 mM 2-* 7 s h ^ Srftlx. 
mm^tzW&UM'k (14,000rpm 20^ 4*0) 0 **fc*tfc±»*-80 < CT-e##Lfco 
[0 0 4 2] 

11. ^d»*-coik^^>^^*o|&5lt*oWffi 
»^St:Iv»SSi;!l*#*fc*x VvffJ ^PVSO^JMftT^f&m&fi 1 ofco Eco 

RI, iSiinOioH'J: •j«JWfLfclS3g^^^-pET-32b(+) (MAc) KPVS1 cDNAO^IRnT 
WM^fAL, *#fc:h.fc^**-**J&Tfi(BL21, Novagen) l^ALto £<0*S§ 
tt*50/£g/ml#>W*-5"; >**tfLKft5cJ&»^fflWU, 371C-C— Lfco 200/*g/m 

ttlBE# 2003-3109603 
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1 *;i/^-^->i; > £#tfLB&#Jg:l&50 ml&A*tfc500 ml77X3^4*ffltU ^JfeJtO 
y>^V3D;-^|I|!ll), ^§-^<7)77X3lc!lr§L^:o Aeoo = -C37*CT? 

(140 rpm) U *>250^ 1 >'<**3ft*l-fc LT»<&* 

O^im^ilM^fflV^Co f^tf^igl mMfcfc* idlClPTG^^nLT*^/^^^ 
Sfcflli&U $<b^37 < C-C3B#^S^* (140 rpm) L*r 0 tK±T'5^-^^*P L*:f&, 
Sifcfcit'kfl-* (5,000 rpm, 10#W) Lifco ±fj| £ *) l£ £ , ?£IS:£5 ml±mMMmfe 
t£[50 mM Tris-HCl (pH 8.0), 2 mM EDTA]U?fSg»U i *> *) *>100j* 1 £f£Sf£* 2"** 
WRJ&fc LTl*** w<*Jt©*aBI*©*RfcJBv»;fco ffjftJ&*ft*&<b31t (5,000 

*)\Z*t>-7 y 7Wfflm& «t mM&*T&&&* (5, 000 rpm. 30# 

HQ) Lfc&-tifr*tt!?Bfc£. it!RS:^:»WJ8»*«100^nwSSifflUfeo 

19 10 ^ 1 > V > ^ t SDS-PAGE, *>x.X9> mm Zftvfzo SDS-PAGE33 i 

m&?>'*?&*&%mmLtzjzmm<Dikmz, $>hfrz>t>ftftLtzs mi Binding 

Buffer[5 mM 4 5 ^Y~-;V, 0.5 M mt± h 'J ^ A , 20 mM Tris-HCl (pH 7.9)]t*i < J8 

m#-mm%L*M'bfrffi (12,000 r P m, io#w) l, ±m*fr-& 

titMfrt Lfz D tit§kK5 m\mmX *) Binding Buffer (6 M^3R*Binding Buffer Kj&Px.*: 
*><D) *Jn*.#J8iSLfcflL K»ffi*at^»H (12,000 rpm, 10#W) U ±?t£lUft® 
frtLtZo TST*ttli^x m*l!55-3&*?>10 / uli*o*^-/'J V^Lfe^ SDS-PAGE, 

* >fi*#f *?ro ;fc«, SDS-PAGEiS J: £>* 9 * >$M*f t±14. SDS-PAGEi3 «£ * >j|lf 

at^S^Lfco * >/^OB4^*li£lTO i ■? fcfr <?iz 0 B.fmft*fflR J f-*--'7\~& 
L, 200 ml04 KIIff^I[4 M St*, 10 mM Tris-HCl (pH 7.0), 5 mM DTT] «t LT4 
V t? 1 P# M 3t*f 1 o S*f ftifc & 200 m 1 <D 2 Mm*$t#f *t-?fc (4 li^St&flr $\-WL<D *) % mm 
*J£*2 mzitx.tzi>(D) i:^L, 4°C^lBf^il#L/io £ <bKjt#H1-?££200 ml^fe 

mmmtitw-WL (Ammmfn-^^ibmm^m^tz^^) k£&u 4 < cT-iB#^ittfL 

7t 0 WO r i8#ffl.iftfc200 mlO*&iR*5**f^iK (4 MS5SjS*f^i-iftO d *>m*£l&v>£ & O 
) i:$tL, 4 < C-e-Bfejg*f Lfco :«x 7 ^'/FJV7fa-/i:fL, 3frk#Hi 
(15,000 rpm, 10#W) Lfc^, -titfcSr Lv^o.-yiC#L^ 0 

U ^ t LTtrL#Of^Mtcfflv>^ 0 m±0»-e. 8 mg/ml^Ul^-* >^^K*»4 ml# 

[0 0 4 3] 

12. mVSfote<DftWk 

-WX. (BALB/c, llti, mm) £5BHWffLfc^ :fciftmt l 3&3i$-£*:®ll£-*' >v<* ® 
100^g£#M?£fc n - h7Uj> h7^aA> F (DIFC0)*«M^-L7tx^;v 

va >^ioo/u mmzmthtzo lanm. m^^y^^moo MS t-( >x>-?v- 

y frya/O K(DIFCO) ^HS^LfcxvA- v a >*100// llftKtCftSt Lfc« * 
O10Bf£v?xc9M&iWL-C$£lfilU HMGRHJtf SSufr^^TV^^if ^*»Sr^Ji^, 

* ^»*fft*fflv»TW'<7t:o ^M^KJS^^'b^^O-effCKill^-* jCl00//g£ 
>n >7°'; - h 70/f > hJv'iA/' h^DIFCO^^SM^-t^^^^^ a ^^rlOO/a 1 

«^ft#tL^o -®Wm^jfiLt. 4r-C-lft#ttLTjlH#*ifc»S'#ifco 
at^gt (10,000 rpm, 1543* IW) t, ±Yt^*n;jflL?t i: Ux<^V K;V7^^-^^^a 
fo^L, -80rt?^L7to 
[0 0 4 4] 

13. ®o^a 

mm<&2 003-3109603 
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[0 0 4 51 

14. SDS-PAGEi3 X V *? 9 >tiWr 

9 >v^®f£#^SDS-PAGE(iLaemmli (1970) O^ftfcSsCfco I**H0a« 1 
[2% SDS, 10% ^;^^hi^/-;K 0.002% BPB, 20% ^y -fen -;v£-g-£f50 mM T 
ris-HCl (pH8.5) ] lO/ulfc&^U 5fl-|«5lt»L/S«** U 10% 'K'JT^J^TU* 

*^A*>f!ffi\t. Towbin et al. (1979) <DH& (3p#WfXW15 5 *#J80 tlot 
firofco SDS-PAGEf&O^K -hn-bjvn-xl (PROTPRAN, Schleicher and Sch 

uell) *-€-tL^ii4E¥ffljtt««[(0.1 M Tris, 0. 192 M ^'J'/V, 20% 0.1 
% SDS) K3053-H&Lfc^> ^5 ? ^-(ATTOjOXx-^tCgi, 2 mA/cm 2 ^) 

^m^eo^iimL-c^^tfo^ vuiuvu-xmKmwLfco z<v- \> 

n-fe;i/n-^m^5%X^A 5 fr? *-&tfTBS-T[137 mMmifc:r- h U 9 A, 0.1% Tween 20 
&-^tf50 mM Tris-HCi;ffi« (pH 7.6)]tfC-l|SiL, ? dp > ^«rff otz Q i©l 
*TBS-T*T?15^mo*»-*l|5|, 5^ra<0^*2Effof^> — LTfty * 2f 4" 
■tPVS*Tlflt (2,000^#fO t^trTBS-T+t?miBI«»L7feo fflFR*TBS-T*-Cfl;-»Lrt: 
^ LT^^Xlg^#(Amersham)*-g-tf'rBS-T4 J -r-30^P^®i: 0 Lfco flH£T 

BS-T*T-?5fe^-^. ECL^ai^^ h (Amersham) £JB v^THyper Film(Amersham)_tK v^;V 

[0 0 4 61 

15. yn-^^l 

v>p5f^f^OPVSl~4 cDNAfc&^&A,*:-/^;* 5 K*»Sfc U EI 2 Sf^t^'fv 
-^ffiv>T^^ttoaft^<5D^*ge^J^#^K^PCRt3 i Ijifiplt^o RJfcfi, TaKaRa 
TaqTM (M^) £ J: IM hDNA£&*&A,tf:'/9 X S K2 ng&MVN DNA^-^V 

•>M ^9-PJ2000 (Perkin Elmer Cetus) ^94*0-1^181 (itt) * 53*0 - 45fJ>ISI (T 
--y^) > 720 -2^1 (DNA#fiRJE&) . 25-9- -f ^;vtv^MTTlTot 0 0.8% 
Tifu — 7 YiWmWfoM KX *) m K $ ft fcDNABr it Wt'fX^Lfco QI Aqu i ck Ge 1 Ex 
traction Kit(QIAGEN) ZM^XYfr X 9DNAWrfi-***»L;fco . 
[0 0 4 71 

16. v tWWA7^ -7*9 y -03* * U - — 

y;A7^7'J-li, W^^^^^A^'f^'J- (v>^^^q a pjttDesire 
e, Clontech) &Jlv>£: 0 

KX *)ftotz 0 \-fV- h^^i9 30,0007'9-> KmMLtzy T - VmUt200 

fi l<7)1t±^cJ!tBXLl-Blue MRA(P2)strain (10 mM ^®^^*'>£A N Asoo = 2) 

L, 37 c CT^20$frra»SLfcflL 3 ml NZYM h y 77 # n -X (1% NZT5 >\ 0.5% M 

fr^^rX, 10 mM fifcm^^v^A, 0.5% Mth'J^A, 0.6% TifU-7) 

L, NZYMsf^JgJfc (1% mr<>, 0.5% BMft^*^ 10 mM 7 0.5% 

^-ffc^-hU^A, 1.5% mtt&lp.) ±fcW#«Lfco 7?-*i£®5W!&0.5 mmKfc&S 

•C37*CTT?Je*L*:Kfe. 4tTC-"ilSl^liiLfc. §*±©7'7-^ £Hybond-N+:r- 'f 

a yjR (Amersham) fc*ft*3-ti\ <Stt#«t(1.5 M NaCl, 0.5 M NaOH)1?7#l«U **n*ifc[l. 

5 M fltffcf- h 'J A N 0.5 M Tris-HCl (pH 7.2), 1 mM EDTA] X^m^M L 2 x SS 

PE"Cfti?>L3feo £^K> 0.4 M T^SHt^ h U »>A^J:oTDNA?rm±^*a^L^> 5 x S 

SPE (20) X~ffi&Ltz 0 ^-ffr'6.0 x 10 5 ^ B&)<Di7 n- Vfcjl&tLfco 

l^X^ >^Otfe, PVS1~4&^ >/*-#*$&7?>f ^-*fflv>fcPCRKJ: O^® 

^^^t^X^AV F3WB$*tfcPVSl^ PVS3^«fcU f PVS4 £3tt>\ 2#u 3^^V 

. •ts^^-f >^ yy ^ -tf-va xDWs&tmw.Kft^tzo 

[0 0 4 81 

ffiE# 2003-3109603 
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17 7 7 _ v^DNAO-^-lit • >lft$£ 

7 7- vDNA^#f§ • fit^li. (##i«tm 2 3 2: # V ^ V > ^ 'J 

=r - ;v (peg) it^i* (^#1^5:^3 7 ^#bb)^^o%>t. MTeyftmizx t)tf^>fc 0 EM 

(D-fy-Z *m^X 19 ®iRU 100^ 1<^SMM[50 mM Tris-HCl (pH7. 5). 0.1 M ^-ffc-f h 
7 mM A, 0.01% -fe'^f- >]£ «t Ifl^ 1 ?untvjVA fc-^trl. 5 

ml ^^--/^^t"C4'C^— Bfe»©L7tm, £<H^iL7to 200 ml 7 v * 3 fcffl ^± 
»m[XLl-Blue MRA (P2) strain]£80 ml NZYM (1% NZT5>, 0.5% Wfcx.*^ 10 
mM gSv^v^A, 0.5% Mth'J^A) t?30t)T-e— gfeH&ig^ Lfco ^C^H 
(8,000 rpnu 3^H, 4T;) X «9 it®.Ltem$.±mm*®ULt:&, 10 mM mWf*7* 
->^AWi:|iU A600=2^PSL/io J: d ^H^L 7^500 ^ l<7)^±.7clrB^ 
mt50 M l<07r-yM*S^L, 37rT^2035-^»M L/cm> 50 ml NZYM£ffi^T3 
7 < CT-e®M^*t^® : Sr?t^:L7to 2.9 gi&lb-T" h V 7 A£ J: 0*0.4 ml ?nn*;i^£ 
«]L> ^KlO^ITOitLfco 3t^?3lt (10,000 rpm, 10^11. 4*C) IC i *) _h?f £ HI 
JfcU ±ftO5^1fi<^50% PEG 6000£*I-£-L*:f£. 7K*K1H# KiIL/;o at'fr53** ( 
12,000 rpnu 203*W> 41C) <fc v &K*BHKU 400^1 Tris-Mg-NaCl [10 mM Tris-HCl 
(pH7.5K 49.6 mM »ffc?- h'J^i, 4.9 mM ttfb^* "> * A] Lfco ^IIW 

^1010 mg/ml RNase A(Sigma)& «fc tf4yu 1O10 mg/ml DNase I (Sigma) fc^fln U 37t:T 
tlHWIlfcf, ^nn*^/Affliaj*3lHlfTo^o IalJRL/t±efc#g02 x STE[80 m 
M Tris-HCl (pH7.5K 2% SDS, 0.5 M EDTA] is X Zf5fi-(D Uttf) 10 mg/ml 7° n x ^ - -t£K 
^v^nL-C, 65rTT'10^-^^aL^^ IWI#»OTrislMf[I-7i/-;V, 7x;-JK? 
nn^M^VT^vr;^-^ (25:24:1, v/v/v) ^ ^nn^jUA : ^77§;u7;v 
zt-jv (24:1, v/v) Ciot, jH^amL7to 0JRL/i±JiK2tefi<o<$.x* 7 -;v£t)n 
x.. -20t:Ttr3055-F B mmLfc^ (12,000 rpnu 1053^ 4°C) K J: *9 i£J£ & HI 

JjXtTto i£!§:£70% x^/-;kt^t, fltEEIIJiiU 100 M KDteOlzfeffi Lfz 0 
[0 0 4 91 

18. w>m*r 

BM<D?v-><D£:mk*ffife<DMmMm (Sffifc) ^J^ftHbU 0.8% TTTn-* 
r^«j!C»»tcJ: 0 5«L 3 7 *r#JSQ 0 L fcDNAWf it * 7 ^ * 'J 

7T^> (§£#HT^Ci?R 3 6 * #HB ) «£ ^ Hybond-N+ t^fn>(l (Amersham) _t KHE^ L 

32 ?WMmk7°u - 7°l±, 7^n^7^ ^ >^&(Feinberg and Vogelstein, 1983) K 
X 19 [a- 32 P] dCTP(ICN Biochemicals)&<J: IFMegaprime DNA Labelling systems (Amersha 

hitifc (*#^«t3 7&#JHK 5 x SSPE (##!£;« 3 7Sr#JS), 0.5% SDS, 100 
Aig/ml afc&tt^flHf-DNA (Pharmacia) ] *^lB#W]3Ltlfc1t 3 2 P^f^DNAT* n — y 

£«JU 42'CT-ei6B#K^_h/N^-7'V N«-ya f£frofc 0 ^^0.1% SDS^" 
*2 x SSPE^-CIO^WI (2EI) , Sfcfc0.1% SDS#^1 x SSPE* T'10t>F^ (1®) WKfc 

MA.T-AR(Kodak)^J:O r J(ilSjffiLighting Plus(Dupont) &JEv>T. -SOrTTrfi 1 ^ fc Q 
[0 0 5 0] 

19. -fy^^ K©HR 
m^ia^J^^1-^^i6(7)iStlDNAB)f>tO-'r7 > i7n-^>i7-lc{i, pBluescript KS+ (St 

ratagene) $:fflv^/t 0 

Sa90^u->0^DNA«:3fS0«IIS** (S®^) Ki^igftU 0.8% T^Tn-^ 
y ^«$C*» Ci^IL (##lr^:m 3 7 S: #RB) % g ODNAifit £ ^tr T tT n - 
^.^^QIAquick Gel Extraction Kit(Qiagen)*ffl^T»»b^o WR»*fcJ: <9 M^fb 
L^«^^^-«x Alkaline phosphatase E. col i C75 (Sffi^) KJ: *KU >Btfl^&a (3 
7t^s 1B*W) *ftvtz'ik, 7x/-;V : ^DD*JVA ; /f 7 7 5^7^3-^ (25:24:1, 
v/v/v) ^ ^nn-t;VAM775;V7iV3-;V (24:1, v/v) Ciot, Wl^ttffiL/i 
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o HJJRLfcJJf C:2f£fi?><$-^* /-;l/:j3j: tf2059>«>l*O3 M NaCl£i«];i. -20T:T-e30 
^ftt^t, 3to5MI (12,000 rpnu 10#|SL 41C) «!: ») ifcjft* BUR Lfco rtm*7 
0% /-;VCf5fe^. *EEttJ*U 20^1 TE[10 mM Tris-HCl (pH 8.0), 1 mM EDTA] 
I'MffiLtio &±<D£i KMWlLtz^rf-isXUtJ hi. '. 4 >*r- h 

<D*)lsiktfl:lt%2> £ ■? KIH&U DNA Ligation Kit ver. 2 (^ffijt) iZtQ^jy- 
va^L^o E.coli JM109 Competent Cell (Sffiit) £n 7>f y-va'/Lfc^^? 

KENA-C^K<EJftLfc|fe. LB/Amp/X-gal/IPTG«^it^± (1% Bacto Tripton^ 0.5% W 
1% m-fb^-hV^A. 0.1 mg/ml 7 ^ tfv U 0.004% X-galvM. 0.5 

mM IPTGM> 1.5% *33&3fc) fc««U 37T3T-C— *M*Lfco tflSRUfan 
--^LB/Amp^#^f% (2 ml LB, 0.1 mg/ml 7>^vU T— ^"9*5 KD 
NAO#**ff-3fc 0 KIMOfflffl*5±tfJR!»f±. FlexiPrep Kit(Amersham Pharma 

cia Biotech) ^rffiV^Tlfo/io 
[0 0 5 1] 

20. DNA*aafeE?aoftj£fc-r-*^-*##f 

IHatBBWOftjett, T***~>*-5*-i/3 ^(^Wvfclfc 3 8 £#HS) K&o* < PRIS 
M Dye Deoxy Termination Cycle Sequencing Ready Reaction Kit(Applied Biosystems) 
£ m v^Tff o tz 0 EUSto<Dm&# 7 ^ U ;v 7 5 K^;v * 1? 0«St&!fr i: m^ME^J Off ^ 
h 0 K«\ ABI 373S DNAv-^>^- • DNA~> - :x * S IfeflMJfSHK (Applied Biosystem 

> H^atfE^W^m B ^DNAt*- ? ^ > * (DDBJ) O^S =r ^ t? a - * - <7>BLAST7° n 
(»ttl «r#fiS)*fflv^T»*fbfco 7 5 smmmvmmzte, CLUSTALw'7 p n 
(#N#It^4 3 «r#J»)*ffiv»fc 0 
[0 0 5 2] 

21. yt^^il/n b him^fz h y y*J*y hTvt'i 
yt^tjll^n h > 7 > > hTy-k-i tiHashimoto et al. ( 

1992) O^fe (#i^if 1 8 £#M) ^TOi^lffofco ->*^#M^* 

aifeft^^yn j> h- *1 x lOMi^-tf^ 800^ 1(0.5 M mannitol, 0.1 mM MgS04, 

^fiCUY21 ( h ^7-9-^ jt.>^) *m\,->X V? h n# V- h(60v, 50 pon, 

75 poff, 4IH)Lfc 0 *«*a^f-i-7'tc^L. ?9c±fcl0#KIHEL;fc^ _Ut£JR0 
Bfe§. 900^1 mmWLZMz-, 125ti#*7V- H'^U 2Ot:o0t0f £ll#W#B Lfco -t 

Ktt", MMtK £ 100 ii L < "til mg/ml HWC&100// 1 io£tl2i|fflilLY;o ^V*y 
X'f "7a > h n-;W;liCaMV 35S7"tt^E- * HM£^ir^ 9 ~ &ffiv^ bof 1/ 

- h Ltz-fu h-/9^ Hi, 12Hriff Lfco -titfciR 7"n f/7X h&l x PB 

ST^if-LfcfzL Dual-Lucif erase Reporter Assay System (Promega) V^T;V~> "7 jl y 

[0 0 5 3] 

22. ^mmMm <D\tm& & if cus&fe 

^IlEtW^^ll* «fc tTGUSftfe (4 Jefferson (1987) <V%m m&ffcjCffit 1 9 *#BS) 

teJfe^^^-pBI121(Clonetech)©CaMV35S"/n^E-^SrgOKtL. SlRPi^^ K>_h«lE2648 
bpOPVS3aS7 p n^-^-^£GUSit^^>±^^-r >7 1/- AtrGUS^S31R$ tL^ «t 
d t'BamHI^7>Lrai^t7t(|II 1 1) Q i <D^i? 9 - SrAgrobacterium tumefaciens LBA44 
04 (Clonetech) Y n^W--> 3 VftT-fALfe, WV&Ltzm* 2^KA. tumefa 

ciensOiffSltft+Hft-ft tfil?t v ^ - V4><^3C5ZR^± [Sucrose 30 g, Gella 
nGum 2 g, , MS mineral (lOx) 100 ml, Fe-EDTA 5 ml, Myo-inositol 100 ml, 3C5ZR vit 
amin (Thiamin HC1 1 mg/ml 1 ml, Nicotinic acid 1 mg/ml 0.5 ml, Pyridoxine HC1 1 
mg/ml 0.5 ml, Asparatic acid 1 mg/ml 0.4 ml) 2.4 ml, IAA (0.1 mg/ml) 5.3 ml, Zea 
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tin riboside (0.1 mg/ml) 17.5 ml. pH 5.9, per 1000 ml]H20 e CTt i 3B HOT L£o 
-eo^> ill-** 4 ->>(l00//g/ml)£.fcD f Cefotaxime(300//g/ml)£"g-£f3C5ZRig:tiU:K^ 
Lfco i*t*— aiWCTi: *U h^ai^L^<b SlU&JgttJ: (Sucrose 15 g, 

GellanGum 3 g,, SI mineral (lOx) 100 ml, Fe-EDTA 5 ml, V2 vitamin 2.0 ml, pH 5. 
7, per 1000 ml)i:^Lts tOS4*iIfS 0 
GUS&fe-r&I^H^ »a^£GUS35rfeM*[X-Gluc (50 mg/ml in DMF) 100 ft I, 500 

mM Phosphate buffer(pH 7.0) 1 ml, 100% Methanol 2 ml, 0.5% Triton X-100 7.9 m 
1, per 10 ml]K«BE«i8U 37 < C<DI«m*fn r T-fifc*rfe"rSo 
Si:x^/-;K^';-fen-Jl/ (1 :3 I 1) Oj&fe^^^llftfeL-cmflLfco * 

fr'MWLtp (lactic acid 10 ml; phenol 10 g, glycerol 10 ml water 10 ml, 40 ml ethan 
ol)-C*»U ZtlZm^&VfZo *<nfe, ^7K^n7-;V(2.5 g/ml) 
»Jt"0 2 BW, 4r^Btm^#TT^fetrm^t^(^#^m4 9 fc#J80o 
[0 0 5 4] 

23. ^e^a.^^iStt^Agrobacterium tumefaciens&^Ltf: h y>'J^> YT y 

A. tumefaciens&^hL/; h^V^x^hT^^li, Chang et al. (2002)0^^ (## 
fF:fcI&7£#M) ^mCTJffo^o Cf-9/Avr9£ /iiiStMEK 00 (WMttr 7 ) <£r^tr/M T" 
ij-/<^-^xi/^ >n^?V — i/a^tzj: ^ALM. tumefaciens LBA4404&. 'J7 
7 >fcf~>>(50^g/ml) *5J:0 ? B l f^^%^ ! SrSPx.T^L^o A. tumefaciensfc^k 
(3,000 rpm, 15^M) «t *) *B U *X«««t(l/10x Murashige-Skoog salts, l/10x 
B5 vitamins, 2% sucrose, 1% glucose, 150 p. M acetosyringone, 20 mM MES pH 5.4) 
"CJ8?BLrOD6oo=0.1tw*4 «fc 9 l**JK«rlM5Lfco 1 nl©V'J v^*ffl^ti©J[*?> 
!?§?i«-£AU 2B&KGUS#rfeLfco 
[0 0 5 5] 

1 > &«m««LfcV*#^%gifi&fci3ltSPVS mRNA?>«mK!|6j 
izz?vif<{*:$mr<( A? 3 ft* *)£:RNA£ffltfiLT. PVS1 cDNA&ffl^T / — FfflWf* 

fi^Tto Mf^i2c^to Mittw^sis. »ttfME»^i5^'c, pvs 

[0 0 5 6] 

T-PCR 

^#M^%^lHji&~i3^-C. PVSl~4CD^-f ti<D* >^-tf5£mLX^Z><7)fr*M'< 

*m,mr<( 3*su o^rRNA^ttrntT. pvsi~4^ >/^-#^^^^^-r^- (ib^j 

#-5§"9. 10, 13, 14. 15. 16. 17.25.tKl8) £fflV>-CRT-PCR£tr^ fco §i 

jfnteW&sE. #ii*ntem#ysE^jK:j3v>-c, pvsi~4-ertW469 b P . 132 bp. 326 b 
p&xvm bpomfczix&y-j Xiz^y K^m$tt/i(iii3)o 

[0 0 5 7] 

< mmm 3 > ^mm v - * & «t u^ts: w^^gtLfr» *r>r *r j&^M^is &t 

&PVS* >A^f^-)x^^ >ff^f 
PVS mRNAO^i&lPl^l^O^ M&mKRtyk-ZfrX^ZVfrm^&fc®. 3t5> V 

5l£-£fco ^Mfrf^cD^cM^^^/N-^SH-ov^TSDS-PAGE^^fvv ^*;v^CBBM 

fpS^L^#:^fflv^rtrQ#:0^jiIfj=£r^ftL^i:i^>. l.OOOte^K Ltlv>fcl^ 1 

ffiiE# 2003-3109603 



12 0 0 3-2 9 4 4 0 9 A ^-v I 23/ 



0 ng^ffiJBC t75 ? -e#fCo J^^^^^^^^^ff^^^^^tJflfi^^L 
— 3r> ^tteaET?ttPVS^>'/f^JtO*«t±B*fe^4r^ofeo itL<bO*S*t±, PVS mRN 

%) o 

[0 0 5 8] 

<H»J4 > Millfcv> ^a^twi3tt'SPVSl~4^-^ >/"«-#*WftRT- 
PCR 

^>#M^3$CJ: *?-£RNA£JfltB Lt, PVS1~4^ >v*-#^fi<j& 7* 9 >f (E?ll# 
fl 1, 12, 13. 14. 15, 16. 19, 0) v^TRT-PCR&fi 1 V*. -?-C0 

mPVSl~4#^ >^-#^:fecDNAyn-y^fflv>T-g-^>m*f LTto »*ntems&mi^ 
*§IW0ttB*ttE2Jl^l-*v^T. PVS3fci3V»TO*326 bp<7>3§7E£ ^4 X|:f L v>mR 
NA<D#3*£^-f^"> KiWfcffi 3 *tfc (EB 5) D #yf>f ^3Vhn-^i:Lfflv>fcI 

^ja»S*ORNA*fflv^»^-l*^v»TI4PVSl~4-?-tL-e*Ll76 bp, 132 bp, 326 bp33 «£ 0* 
131 bp<DmfeZtLZ>V''( Xfrjizs Ktf ? iSi£$*Lfc(|II5)o 
10 0 5 9] 

<H*fe#u 5 > v *?1T4 ^yy & 7vv -ox? v -~>? 

'J^if-i *<D-yS XtilfefeMtz ij 1.6 - 1.8 x 10 9 bp~e& (Arumuganathan and 

Earle, 1991), >^ 1?4 A 9 7*7 V X5pi&«**1^9 - 9 $>fz «9 1. 5 x 

10 4 bp-e* -2> t £ , tfzPvlf4 ^mfefo-eh VtfTA 
fo*x? V -=-y>f-$ &fca6Kti. 'J?% <H5.2x lO^oy^- * £^ V — — >7 
i--2)'^/5 ? *)^>o PVSl cDNA^fi^-Zn-^h LT, 6.0 x 10 5 l@?)7°v - * £ 

^^i;-->^t^ 0 l^X^ 'J -->^<7),^, 87^n->*«itffi$iLfe 0 CtLfc. 87 
^n-^<7>9*>. PVSl~4£EgiJ1- Ji^-/a^e-^^jt^#-S^i6, PVSl-4-e 

y^-iwmm^u^-fy^^-^w^kL, -€-opcKg!»*m5cacttL7to pvs 

1, PVS3& <£ t>\ PVS4 £ * ti-eti* 3?n-> MIR L T2&, 3^ ^V-->^*ffofc 

V-->ir<7)^*#<btt^^n->$rEcoRI, Hindllli fcttXhoIfc X *)%.mffiftL 
,' y L = '^ , OlSHv>fc^9 ; f ^-i3i&PCRm%£-/o-y£: ^" 

trHindlllifHfcfc J: ^DNAKfM-^rpBluescript KS+^ * - fc^T** n > ^ U 
[0 0 6 0] 

-tf-T^n-^^LfcPVSK PVS3i5J:0 ? PVS4ODNAif>T-<7)^:m^@2^J^^^ J ffo^ ( 
HI 6, 7, 8, 9),^ @6&tFHl7 £ J4PVS30 7"n - (E#J#-^ 1 ) Xtfa 

- KM* (IE^iJ#-^2 1) #^£*l& 0 PVS3 cDNA£<fclfl > VS3<S>^V A*3iteov*-Cfl'< 
Ztztb, BJEtcM$tLTV^PVS3 cDNA (##OT5 3t#I) jfiiffl "T?** *UfcP 

VS3r;j»DMmm*}k$tLtZo PVS3fc-ov»TI±3' *«|R«i««:8fev>-c^TO^*E^J^ 

o7t (H8)o -^r. pvsi, tezmmMtb, 500^ > h n >r^if$tL-ci3 0 , p 

VS3fctt*ftofv>fc (0 9) o v ? ^^-r^»^^n a p®ti4^"e*«9, #T-fV^ 

7tPVS3y y A 9 n - > ^ 3' #|*a»W*«> *jWPVS3 cDNA kl^ot^fcii*?,, PVS3^- 
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777^ y-o— oSra- K-tsatfe^T?** tsfrtt&o 

Back and Chappel (1996) ti> -trX + x;V«y V* 9 -*fc:mt*«i&$Hbfcov»T*M5' 

* 9— tf-C*45-x^-T'; * h n#^V^-ffc, t3^(HVS)> S> * # -f * (PVS) O 
^TM^fcf^rM >'>^^-^fOfllj£T5 SWLWffl*&WLLfco R tVSt?* AHVSfc, PVS 
3^/i{iPVS4<DP^Hi3V^Tvetipiradine specific domaiireti. 90%J^±Oldentity^?| 
BS^Lft (H9)o — PVS3t?EAS<DfflXli8Q%PXTX$>ofz 0 *Jttt#»ffiO 
fffti-^aristolochene specific domainKisv^-Cti, PVStTEAS. * £liPVS£PEAStf>H 
-eti, Identity^78%~89%-e*^OlC*tL, PVSi:HVS<7)KT*{±, 98%J*LL £: v>3 ^v*Id 
entityjWBMR-C^fco £«bK> + ^;V^>v ? y -^f±6o<7M > 

bn^ fc#»f $ *i£ 7o©x * y y ^ £> j£3 a> izft U V * 1f4 -*$t^&*§fet?f&5|-f 3 PVS 

tz (H9)o 
[0 0 6 1 1 

<»J7> 7"n h^^^ f^W;h7>vx> b T y •te'f K <fc &PVS37o;e- * tf> 
^>7i7-^ _Li>f KPVS3*i j£ "/ n - ^ £ L X f£S8 L fcpGL3^ * * - J. 

i/nn*>-ya yx-fu v -?<7 7. hxmxL, mci l zft-?&jfo& j &L*m'<?z(m 1 o) 
m^tzmmm^ Y>±m<D2,64s bpo^js^u v^-Kue^ri-sifc^wb*^-*^ 

[0 0 6 2] 

js^ * p-< & a i$ -e, wmm v * it* ^mmmw — « £ -so & u xmrnm k Gus^fe l ( 

H12), e<^^ -5!Jlfcaifi:*±48I^BIfttci5V>T<>GUS»j-fe$*t*36*ofco Lft^T, 
I0 0 6 3] 

6I^MmrttcGUSJfe'fe* t ft7J!fflfl&-efll©§*Lfe(igi 3)o £ ®«48B3W£K:ft 
[0 0 6 4] 

&te*QQSXPkfe\^tzmi 4) 0 GUS$ffe<e>si^7M /3> hn-;vi: LTffiv^c«i 

st»^^t, &&&*m.*¥<o^mz&\<*xm&i±m&bft%fr<otzo 

[0 0 6 5] 

^nt-^ 3&*v^ -f y y± ;v jcj&BPi- * & * * \' > ^^S^ U 
~> ^-^JMLTGUSSfefeLfc (HI15> 16, 17, 18). ytf^til^M 
^Jiia&mt:-*) 377+ K y m^'^S L 7t^. 24B#^mi^ ft 3 t GUSXtDpk&amM $ 

a/c (mi 5)0 -if, xsnmmm<o— -ox&zmmikfrmfakm*?. 

)Vmo^irixX^mLXi>G\}Sm^m^hfi^^^iz (mi 6, 17, 18) c 
[0 0 6 6] 

hvMMif Cladosporium fulvum(7)#^^ U v * --e^>3Avr9^^.-r 3 

hn n pao«ttiafeT-^fecf-9^^-t3i:, mm&mmmimwiL, ®%kmRmmm 

2tLZZtWX<m*>1XX\i*& GmWflcm. 4 l *#JS) 0 Cf-9/Avr9 *7^n/^f , )7 
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ft <b SSfcteflHK^-OTifcfcSPflE n*<n WinBJ&* U £ ^ t ftT & sal icyl ic 
acid-induced protein k i nase (SIPK) 43 4 <!>* wound-induced protein kinase(WIPK) & V > 
m<IitrfSM1--l»1l#fi^'ft^^StMEK DD (HyiJ#^-7. 8) 
if£*s GUSf&tt* , B*'P*Lfc(iai 9)o — a h n-^|cfflv»fe-f >t- h *J*ft4 

[0 0 6 7] 

'Jyf> K 33 v> T1S & £ * i" HMG-CoA reductase (HMGR) «^ te&MMfc 
=?-M*MJ&LX\<*Z>(mi)o HMGlfiffi:£<f LT^rn^f hT'j37Wn>f 
Jtltt L , — 2u HMG245 i tfHMG3t±** v ^t^KiD §1$ $ *U V v f - > ^ KMM-f %> 

ztifijaih fix ^ & (wm^m 9 £ #bb) o v * # ^ *n m k *s *t & pvsa^ t raau- 

m5 3«r#HB)o *W^5-e»is #4 4 ^^^^tti>PVSl~4#> >/i 

-<D$tmW)&l*m'<&tzt6, ;x^-#^&&X9^-£JSv>TRT-PCR&fro7t:o gg 
if^i^t^ 4 OWMdttV-^**** t v * #4 -tJJI^T*^ * * 4 «9 WW Ltz<£ 
WkZmmt bTRT-PCR*fi i ofe(0 3)o v»-ftLOV-^4r«ttLfe»^Hi5V>"C*>. PVS 
1~4£TOp< WC-O^'V K**ti^$tL4-»r-f X^ffl^^o £*L«btf>*£*{4. < 

*■ Wtz t£ v^pTf^tt Sr^i" & <T> t S t> *l£ o 
[0 0 6 8] 

PVS mRNAO^»|6]^^^ *M *#l^&j®Ki3tf-&PVS* 5K£"j£teRlft$*LTV» 

ao^p^fc^ tjtv^^-r^ePVS^^^ML. yMVr*?f ofc(®4) 0 * 

Mttv-^. isJ:»ttV-x«ti:J: 0»*|fe6li#W*&24l$Hfc:l3v>TFVS* 
*Rtf>¥5|*a s S*'b*Lfco ^>#M^it^i§J&4 •)ttffiL7t:^RNA*fflv»-r>' — f^»*f 
Lfcifc*. #mi4^-^j3i:0 f M14V-xME'e(4PVS mRNA#»a^6-9B#W* tf 
- ? K-afiSllC*»t4 i fci^StLT^S (H2 , WWWfJcMS 3)o PVS mRNAO^t 
«MR]*#*i-*i:> PVS* Jto#*Jtl3«ftv*&<z> fcS*>ifL*o l»tti-- 

x «t ofjRJBitt - * M * *& L- fc s> * # 4 ^miii x <o mu l fzvim^m%~i~ &^x 
, ?vswmfe&&^irtiom&i~&^xi>mmir&zti)m j gztix^& (##fp»5 

uuistfit^ (»tt4o*#i)o i?^^^ms7 7n7i/^ 

~>>&-g*j£fc:4iV>-Cl4^ 3-Hydroxy-3-methylglutaryl CoA (HMG-CoA) frh * ^n>^& 
£-£-J&1"&I£Sfe& 4> HMGR ^T^y^'J >»^f at'7f ^ >l:4^lt 
£PVSO-o^M&MJ&J£fct-£#;L^TV^ (^#lt»2 9, 5 4. £^9 & 

#D(@i)o mGm&i^mfa&i'-x&n\£K&^x<D&.mL<mML, mu^- 

o HMGRO®tt»il6]^#gt-r^i:. v> it A ^q a n «--!£#m Ha<7>#H6<J& 7 r 4 VT 

^tti/-^^^ttL^%^mi^^pvso^KT^^-7r;v^->;v- 1 J >m=Sr 
[0 0 6 9] 

*)PVSl~4v*1**Ltf>^ ys*-i!)S§t>MLX^2><Dfr*m'<2>tziihl l z s ^fntt> #^ffl1±V- 

x mm ^ 4 ^toa^ff^w «b w m l ^^rna trt-pcrs- ff o tc ( 

H5)o afttt, *a»ttV-XS5«E2Jl^rH*v»T, PVS30**qH*t:»*S*t*ifc 
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JH^ PVS1> PVS3& J: OTVSWf h titz 7 , 8, 9 ) o 4*0** $ itfcPVS3r 7 A 

5;wj^-tL/:o ^^y^ttt^ttswRWSR^'f htt— Sfctrisij, -tit-Fit 

*NSL-Cv*;fc(BI8)o 
[0 0 7 0] 

* ssr^f (n^M-f 2>vs^> ttill $ it* (^#t^^ 4 

, RtT2 9*#JH)(BIl)o /I'^S'*?-- tffi5-"*-T 
i ;^>n^r>i/>^--tf (EAS) , ? /< :a (TEAS) t > * if 7 v (PEAS) OEAS& 7?/t 
l^;U-CS#>T3S4RLTV*& (^#fp^5 3 *#M)o Back and Chappellt±> TEASfc H 
3XOHVS (ENA4:JBv»-C«*fc*-* ^aMS^fcfllf&U ^Mrt-e^M > 

>^&ft]x^ x hD^>J fcfi^fM xe9f-f ><o^o#j 

yt?5S5g§tL4ffitt >f ><7)^g^T< y^SB^J^Jt^L^t vetipiradine speci 

fic domain-ettx 3 X c£>HVS t PVS4 £ ti PVS3tf>HK:J3 v> T 90% &±<^ Identity £ ? ?t^ 
$itfco ^R*£^£M£0^it1-&aristolochene specific domain^ fev^TtiPVS 

tTEAS tTtliPEAS^KTMi, Identity# i 78%~89%T?&& <D\zfi L % PVSfcHVSOlWCli 
„ 98%£ll±<0*^Identity**Bae>?>tLfe(BI9)o Back and Chappell^iiPi 

Lfc^^NRMfrXflU £#M)£3d#1-& i<0t*4, $<bK, PVSliS i OTVS4{±5o<7> 4 

fe*»»=4rofe(H9)o Sffl(1984)t±, 5 f 3 > K'J 7^7 j; <f 

£Lfco MCtU, M^S£3l1-*PVSli3.fca f PVS4<Z>#5 -f > b n^{±, Iftoa 
mx-^yvuy $ tuff/Mb Lfc i©t#x.sciJ:^T«ist^^% 

[0 0 7 1 ] 

£Wi fctf*!&H"C2b* fcSlfcitSo ^HJfefllt?^ PVS3<o«5feyn*-^oTijlEtwGU 

flUfcfi^fco #|i*«lv>£fcfc N ^7 , n^e-^ti^#^(i^t^^o^/itt-e(i^< (HI 
1 2). &&&*U%¥<DU&K&^X*k&tem&htL%:fr<?tz(mi 4)o 
t7^f > -> ^ 7 - -t* &TEASO ~f u - * OTilE IbI^^GUS*^ L fc^HS 

a#H:::fev>-Ctt, illfD^i^x 'J y ^ - ^IWt^ L 1 7 r ^ YT V *isyXhZ>ii 

y v v * - JUPtoWeSt ^wffi-f & o i?^^r>f <=E**u(tttc*»t*'; vf-y*«i±©ie> 

&*ff, PVS3 mRNA#«tiRT-PCR > e^aj$tLSjgJgO®V'^;i/^feO-e*)c»fv:(gl5)o £ 

PVS3^n^e-^(7)#mW^14{i^^^^O©$^®H-r^^^ 

[0 0 7 2] 

ffii:^ot, HMGRitfe^-l^^^mitogen-activated protein(MAP) « O— at 1 * 

asiPKKj: QmmztL&zttfm&zfciz mm^xm 3*&m)o ^m^z^xt 

, SIPK *3«tt>* WIPK^V ym<bLT^tt<b1-^>'|l^6^tt^W*StMEK DI) (*#^ifc 
5 0=Sr#M) «rRI«fc|&3a$*7t:tt*, GUSfett^* (H 1 9)o $?>^s 
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MfrVlilM Cladosporium fulvum^#M6<I^ i; v 9 -T*$>^>Avr9*5 itFfvh 
14jfi^^Cf-9*T^n/N*^xV VAZfrLX—Mmzmm&K&ZLZtttZZ. GU 
S7&**feS*ifc(l31 9) 0 Romeis et al.tt* Cf-9*?l2SMElfc Lfc * /t3*Mfe*5 J: :W**H 
J& * Avr9-e^ai" S . SIPK £ <fc If WIPK^ftttft $ tt § d i: * ft# t (2£#ff 3 
5 fc#RR)o iftfcott** ^ PVSSrn*-? &HMGfc»fcT 1*1 #K SIPK K X QMmzti 

[0 0 7 3 J 

ttf&^fcMfc«*l**fc*£fc#9§&*fcfc9oo*;& (i#M5 7) 0 MAPK#X 
KO±aEHffi1t-r *MAPKKK*niAPKKSr 'J >Mit-tZ> Z t X*mmt U £ h KMAPKK**MA 

pk & u > awb-r & i t xn* <r> mm ej& ^\^m^-r^t aim f>^-cv^« *s k & o t 

„ ^;0©-t-e^«5.^>t5 7ti (Nicotiana benthamiana) irMAPKKt?^)-&StMEKl(7) 
®1£lftf&ttMfe#IIIf?tStMEKl DD «r jafNUH $ « i: , SIPK* J: tfWIPIWf&te ft $ *U * /< 
^tjl^^-tX^rx^^O^^ &5-^\£-T U X h n^r (TEAS) tf s 

^ $ fitz 6 4) 0 v>#"l' J t OPVSil^llfp * T 

N ?^nfiitJMKMAPK#X<5r- K^H-^-l - * -T «h l^t^Cfl^^^o lT<0»Jt 
i±, f? 4 )\< TsWMM^Mtt^ 4 ls> (v irus- induced gene silencing; VIGS) <D^ 

&zm^x z.ovim&K'o^xmitzo vigs&> m®Mitt<oi&m*ffi%t-?2>±.xn%zM 

y *W>mt U-Cfi^ftB^t^TV^ 5 9) o VIGStt. *5fc 

mAittmfrb, 80 XJ^±0**n^-*^i-mRNA**^W»$*L*fei<), lit{S^<7><^& h 
•f^MMi^m^Mi- Zfefctt J v 9 7*J >ir2><DK%i%jX&2>o f£5£ 
m&fc^yt&tenfemzit^ ««*oMt*4, "fti, v>#M^X7-<;v* (pvx 

tv^ (*§ra6 7, »M 7 0) o -e^-e. VIGSfc i »)SIPKSfcttWIPK*/ y 
^-^U JtTS&^£PVS3:GUS£7^tm^x , ; ? i l) — ai&fcfiiffljlftfc^A LX 
P VS 3 T 9 o ^ - 9 m tt * M ^ o 
[0 0 7 4] 

1. ftifttt* 

&ffctt%fc LTB^fctiriJfcsS&tt^fc^BISftfc^^S 7t (Nicotiana benthami 
ana) ZM^tZo ^vt^Tt^i, ?W^>f;v (1^33^) Sr A^^c^ 9 ^ V > 

V A (Agrobacterim tumefaciens) ^^-t7t b =7 >*Jx. > Y T y *4 Kit, ftM&t30fr 

[0 0 7 5] 

2. iwi<Dmu 

^H5 7t|i:jl!ilt^r/7xXf^ (INF1) it, inflitfS^-^^-trFLAG-ATS^^ 
9- (FLAG-INF1) S:*Xtfc^llS (Escherichia coli ^ pBF53) -CHiS^^r/iill^^ 
>^^5t«rfflv»fc (#tlrtf 6 2) 0 Hi^^ ^/^^KOW«»±JSLTO J: 7 tcfir o fc 0 
-?-tt-rtLCO^:JJim*50 /ig/ml r^tfvV >*-6-trLB«[#«a+T?37 "Ct? — B&jjgt 9 
(140 rpm) Lfco ^»W^*«L*10(M&*C050 ppmT V if v U > *-grtrLB«[#*«l»C 
*nx.. ODeoo = 0.6t«r**t?37 r*C$ <c> Kigt d (140 rpm) Ltz 0 t»Sl mM 
fc&^i^KIPTGSr^JJDLT^^^^JtOI&mSrlJI^Lx 37 1Ce3B#P« t o ^« (140 
rpm) ^?««£«:Jt^« (5,000 x g, lO^ffll) Ltz 0 ±^Sr 7 -f »*f 
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f-i-r (ftgfelR #^13, 500) K#L. Hmm^frfrttLXA VX2mmi&ffi L?z 0 
J^±^»fPT-#ibtt^M^^^ >^^®m*^10 ng/mlfc** id ^WfiEtv FLAG- INF 1 

[0 0 7 6] 

3. GUS«^F«:*IS L/cPVSSyo^E- ^ Lfc'<>f t'J-^^ * 

MUGT y-fe-f izm^&f&&'<9 ?-<Dffim*P£T<DM\Z$f ^tz 0 PVS3^7 n- y& 

mmtL, mmmmwfc (EcoRitfciiciai) zwNLfzfyj^-zm^x (024) 

. a^-/n^e-^^lttPVS3Af5T-=i- K«*fcl!i*6«|S*^tr«[afeKyi|*PCR^ J: 0:1**1 L 
£o PCRKfiKOD -Plus- DNA Polymerase (Toyobo) £fflv> N 55 y ri&BtX 

. M©yo otTOffofco £<^PCR^%£EcoRI:l3 ££>TlaIT~M<fcLT 

l%7#n-*^;Vl|K&l&K«fc VfrWLtz^ B fitJODNAffifJt^QIAquick Gel Extract io 
n Kit (Qiagen) £fflv>TJ»»U * >if— h t LXm^tZo *<9 * - VL\$4 > bo > £ 
-^trGUSjfrfc^&^-tfpGreen 0229 (Hellens et al. 2000) £JBv>. -f ^-9"- h t HtfcKlE 
coRIiS i t^Clal ■em<bLl%TP5fn-^^;vm^iiH-<fc d^IU, glftODNAIffJt&QI 
Aquick Gel Extraction Kit^fflV^Ttt^LT^^ ? - t Lxm^tz 0 &±<D £ 7 KMM 
Lfz^<? h£> ^ : 4 Y<D*frft-t)n:3K%:% £ 3 I'M 

31 U DNA Ligation Kit ver. 2 (Takara) >L/to E.coli JM109 Co 

mpetent Cell (Takara) £. y^-f-ya ^1^7*7^5 YWAXftZMm&Lfzfe, LB* 
5^i#itL-t [1% tryptone peptone. 0.5% yeast extract powder. 1% NaCl. 50 /u g/ml 
kanamycin. 1% agarose] CfiL, 37 °Ce-Hfci*#L7c 0 v > n ~- ij-f- 

7^y>M (50 ^g/ml) £^"tf 2 ml«0LB^#:^^ [1% tryptone peptone. 0.5% ye 
ast extract powder. 1% NaCl. 1% agarose] "C37 °CX— Bfci£#L. 5 KDNA& 

HIJRL^o 111 2 5 tcPVS3-7°D^e-^ *ffALf:^M j~V ~^??-<D^r v 7°*7FLfz 0 
[0 0 7 7] 

H 

±15 3 T"f£S£ L GUS^IIS^ ^ ^ — £ IS IS i: L . a fi^r* 1 ; - v a >**<-f > h^ib£63: 
2>Mm.WMUtiL (EcoRIt 7cl±ClaI) ^#iLf;7"7^"7-*Iv^ (El 2 4 ) . 

flit PVS33t{5^- n - Kllit PH^ffi *-£tsm.W&M £PCRic £ *) ±i (6 L £ 0 PCRt~ 
(±K0D -Plus- DNA Polymerase (Toyobo) fcffiv*. 55 IC^T-- 1 ) >^3UEt?. 
Dbn-;H:to/; 0 f- V 9 -<?>p$IB±_hfB3 OftfttCiH CTfi 1 ^. 6 

Mox^%^zt*mwL?z 0 

10 0 7 8] 

5. StMKl™^^? ?-<OMm 

o 5' ffl^SPRiW^trStMEKl™ (*#lfcfctt 6 4 ) ^iS25lJ^, Hill R**8Bft (Apa 
l£ it ttSpel) £tt*n Liz"?? 4 "7— (5' -T TGGGCCCA TGCGACCTCTTCAACCACC-3 ' : @£^J#^ 
3 6, 5' - GACTAGTA CAAAAGAGTGTGGAATTAC-3 ' I WM^^rZ 7) £ffiV>T, PCRKJ; ^ipiL 
fc„ PCRRJfcfctiKQD -Plus- DNA Polymerase (Toyobo) £fflv>. 55 TC^T-- 1 ; yfM. 

mx, mttozfu hx-frKmoxRfcZftvtzo ^(Dvcmm^kpai^av^speixm^ 

LXl%TfTu-X YJ^mMMM K <t «5 ^® L fclfe, 1 ^ODNADfM- £QLAquick Gel Extra 
ction Kit (Qiagen) *JB\/»T«!»U -f>t-hi:Ufflv»fc, ^-H(±y?--X^ 
h7-^-;vi:i f)^Xb^st^?-^5a^lf^$tL^>pER8 (i#M7 4) ^ffiv^. 
>t-bt ITOKApalis i r^Spel trM'fb L 1 % T # n - * W&iMBi ('-<£•) L tz 0 
gfi^ODNAif^^QIAquick Gel Extraction Kit*fflv>T»»L,T / ** * - i: LTfflv>fc 0 

[0 0 7 9] 

6. T^o/^f'J^OlM 
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o M-f^y -^y* y*-£80 // 1^7^n;\'^f V -7 AGV3l0l1*<7)competent cell£7k.±T? 

Oi§i££*^.^y bt:fLT^ Micro Pulser™ (Bio-Rad) X~^U? bD^lz-h (V = 1 
.44 kV. T = 2.5 kV/resi stance. C = all out. R = R5 129) LT. ^Mfe^tfCo 
£1.5 ml<^^->^> K;V7'f-J2.-7'lC#L-C, 1 mKDSOCJgife [2% tryptone peptone. 0 
.5% yeast extract powder. 0.05% NaCl. 10 mM MgCh. 10 mM MgSo/] KSnx-^^-Cl 
^fUBMl^tio LB*7cigift± [1% tryptone peptone. 0.5% yeast extract po 

wder. 1% NaCl. 50 /ag/ml kanamycin. 50 jug/ml rifampicin. 1% agarose] 
. 28 tf2BKftLfeo v^^^nn--^HllRL. TIS 7 ?>Agroinf iltration^K 

[0 0 8 0] 

7. ^>^r5 T ^"^^fflv^TtAgro infiltration^ J; ^it-fs^O^ A 

Thomas h (2000) <D^m JKtltt 4 1) Agroinf i ltrat ion£mT<7>/j?£ 

X'ff-ofz 0 /■<4i-V-'<? * -*mXLtzT?us-<?T>) V A£B^O^£M£^-tfLB 
*T~28 TOBiit 9^*L7to ^#^2 ml£. #t£%«£#tf8 ml?>LBi&# 
JgJteKSPiL.. 28 TCT'$ Mc3B#ii^fc ?ig*Lfc 0 iitf(077n;^f'^ 
Jg(i. ^"T^^ffv^xA (DU vD-X 600. Beckman) £ffiv>-C$J5£U r£S60 
0 nm^i3tt^®.3fcJ^-e7Sfl^t^o ^rl^^^-e^L^I (3,000 x g. 15^) L. it® 
£150 pyHDT-t fy'J ^=f>. 10 mM MgCh^-efrlO mM MES (pH 5.6) HODsoo = 0.5fc 

PVS:GUSint#^L^T^*n7S-^x'J ^A^^^-eAgroinfiltrationi-^l^fi. ODeoo = 
0.5©iiiS^Ii:ttALs -Hf£K10 ,ug/mlOlNFl*tT&&SEA-r& £ fc-ePVS3^n-qE- 
*&if*L*: (H2 6) o —yj. pER8^^ ^-^fflv^7tXVE:StMEKl DD $fc(±PVS:GUSint^ 
# LfcT^nys^x'; ? A£Agroinfiltrationi-&l^(i. -g-tL-PttODeoo = 0.005*3^^ 
ODeoo = 0.25t X o H^rfXL. 20 yu McD £ - Y 7 v * - ^"CG10-90y n -t- ^ o 
T&tt'^llSLTtXVE (LexA. VP16. estrogen§:##) -r A LTStMEKl DD 

mm^-Xm 4) o *t.HBKK(±. XVE:StMEKl DD <0<t^'9 KpER8^y~ ^-^ffiv^T 
20 //MWjS-iXl^^yt-JV^fiAt/: (El 2 6 ) 0 

SgiSifcfc^ig. (20 ?C) tllRSlLftl, t»^vv> 'J Vy^/lv^^Vt^ 7tl 
©ilFliC^Lfco &A?M»f$£25 °C. 24B#P^H^^-e#ML. TIS9 0MUG (4- 
methylumbel 1 iferyl /?-D-glucuronide) 7* y -k V*7t 0 
[0 0 8 1 ] 

» k mm l tz v 4 ;v x 1*1 ^> -hmm <o t *g iwi & wm * ^ tr t : . w -e 

V > v > ^ (virus-induced gene silencing; VIGS) /^ftl "btLT 

T^m&fli^fco PVX£^tr/M^V-^y-^--?&&pGR106t~. SIPK^IR 
mife^ h'>£*) 230 bpOcDNAffirtf". WIPKOSiRTO3 K> i •) 178 bpOcDNAKffit. £ fct± 
SIPKtWIPK£* ^^AtC^L^cDNAffifM-^^ALTtf^tL^jt^T-^-f 
y-*-£Ty"n^r'; ^A^2»XL/c 0 ±IS707j^^m CTT ^tm^ x U «y A £i£ 
*U |&am3^r H 1^^>^5 T^^ALTl^-^^W^-ti:7t±^^^^ffl^7t ( 

027) o 
[0 0 8 2] 

9. MUGTy-b-f 

Gallagher (1992) <D^& (»Xf 6 0) Kt£v>. GUS^^a*1"^ ^fttCMUG (4 
-methylumbell iferyl p -D-glucuronide) T y -fe 4 o tz a 7 T V * A 

LJtl cmTOO^^-^^ T^-^3*fc^ffi#S^>f -eii^L/im^200 lOfStBiSiMt [50 
mM NaHP04 (pH 7.0) . 10 mM /9-mercaptoethanol. 10 mM EDTA. 0.1% sodium lauroyl 
sarcosine. 0.1% TritonX-100] £ft]x.. at'MMt (12,000 rpm. 4 °C. 5^) LT±?t 
^01|XL^ O ifSlSO^V/^S^i^iS^oTWffi^O^^/^K^Jg^TiimL. 
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10 /< l<7>iftili?&£37 t:^ 90 fil&1tM&W& [extraction buffer , 2 mM MUG] izM 
X-TRJ&&&100 ^lfcU 37 CTllMiilfc. KJS&«*900 /i lOJRl£#JhiR (0.2 
M NaaCOs) Kin*.. ffllSttcJfl^fco mftfr^JKif RF-5300PC (Shimadzu) £fl?v>T, 36 
5 rw<7)B)fejt~?, 455 nmOfettl*^* h Lfco ^4#fUi4-MU (7-hydroxy-4-meth 

ylcoumarin) ^Iv»tML, il!|^fii£4-MU nM/min • mg protein^&g: Ltz a rt^EOGUS 

[0 0 8 3l 

10. ^ > -9- 5 r h <D$mmm 

0 ^^5 7^311 g*fL#Mt 3 t?fc#S**t r n&4#&£»U iaiM (EB) [50 mM 
Tris-HCl (pH 7.5) > 150 vM.iM.iki- h'J^A> 5 mM EDTA. 5 % SDS] 5 mk PCI [7^/ 
~)V / ?dd*M / -f 7 7 5 ;VTJVn — ;V (50: 49:k v/v/v) ] 0.4 mk *)V1j7* 
hjc^y-;ui0 ^lOXofc50 ml^fcliat'k^fciniiU 1#HI»L < i&£-U PCI 4.8 ml 
&iHlxJft<»#L-fco C*t* N hn^I^y'xf^f- (HG30. UiL) &fflv>T2 

^«jg#Lfc^ a^atLfc (1,300 x g, 1559-) o TkJt (±m) zmv^so mim-nm 
m^m^L, pci 6 mi*inx.T2#ra«#L;fc&. stF^ia-ea^fliufe (1,300 x g 
, 15330 o yKm (JUB) t'i/40fiO4 vAiti- V V 7&£2ittX<Dx-? s-frZUaZ-rmG- 

U -20TCC2I^HJa±#fikfc^ flt'MMtLfc (1,300 x g. 1530 o fthtitz&MUZ 
l^ift (RB) [50 mM Tris-HCl (pH 7.5) > 5 mM EDTA. 0.5% SDS] 2 ml£2in;i> 15 
$S-W«**fc*ak SflSLfco «&K4 Mit-ffc^ h 'J ^A0.2 mltJ^^y-;V4 ml£iD 
x., -20*CT?2l*WJa±#*Lfe^ »'WM*Lfc (1,300 x g, 1530 „ **$>:ft;fcifcJft£ 
#70 % ^*y-;H ml-e^L/c^ TEMM [10 mM Tris-HCl (pH 7.5) . 1 mM EDTA 

1 1 mlfcSiSgL ^V<> K;V^^-y^^L, 10 M£<fbV?-*A250 ^l^JJO^T, 7R 
-h-CWtHlHakfco «»**4TC'T?a^«L (22,000 x g, 1530 , RNAfcftlfct It 
@JRLfc„ iO'Jf f A»^^2@ll)lU #t,^^TtJ^^TEM«300 /ilCli 
L, ^dd*H / -i 7 7 5^T^3-A/ (24:1, v/v) 100 ^ 1 **nx.T^ L < L 

4VX-m^mLtz (22,000 x g, 1530 0 7K^ (±«) Kl/10ft<O3 MI^M^ h ') 
*A ( P H5.2) t2i&m<D^* S -frZlSQz^ -20*C-C2 B$HI&±#1t Lfcft, it'MWtL- 

(22,000 x g, 53~) o #k*lfcifc«*i$70 % ^ -^Tft^LfcftlOa'HJHJftL. 
TEM«40 ^lCKU ^RNAfcUTto £*L*RNA|**rfc It 780*0 T?«#Lfc 0 

[0 0 8 4] 

11. y — *f ^#*r 

7Wjyn-;fO 6 8 ) -eHybond-N + t^fOl (Amersham) K|E 

RNA**ft*§*fe-f>f n >m*. 42 'C(7)7l/A^7 , J^^-v'3>iI [50 %*;VA 
7U\5x 7*>VN;H*i£ig (^Mffr^tiSU 7) , 5 x SSPE 3 7) . 0.5 % 

SDS. 100 ^g/ml^^tt^-^ffi^DNA (Pharmacia) ] + "ClBf W£JL±fte Lfclk 32 P# 
I©NA:/U-7*f'gSnU 42 ^TT^6I$F.gJ£U:/W-7'V *V ■tf-S'a ^fcfi 1 o^o ^<^>M 
£0.1 % SDS-^-^4 x SSPE»t»-e^iaT15^IHI (20) .0.1% SDS#*4 x SSPE4»T?60 °CT 
1555-HU ZhKQ.l % SDS^2 x SSPE+T?60 'CT15^F B T (10) M<kifc&L1zo *~ Y 

;VA0MAT-AR (Kodak) ^3 X tFitSflSISLighting Plus (Dupont 
) ^fflv^-C, -80 tT^ffofc, 
[0 0 8 5] 

12. •/n-7*tf>fp§[l 

^/s'3<OTEAS cDNA^ffi<^^^7 t f , /7^5 KpTEAS (Facchini and Chappel, 1992) *M 
mtL, y y 4**- (5' -GTCGACGACACAGCC ACGTACGAGGT- 3 ' :@5?!j#-!t3 8> 5' -ATCGAT 
AGACTTTCTCCGGATGAGTG-3 ' : WM^r^rZ 9) £fflv>TPCRK«fc 1JTEAS cDNAKf M* * 1# *i t/c 
o TaKaRa Taq™ (^Sit) &XV4>4>r- bDNA*»*^/f-/9^ 5 K2 ng^r 
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fflv^ DNA-9---7;V9--f * 9— (PJ2000^ Perkin Elmer Cetus) T?94 IC-lSrl^ ($:^t£ 
) . 53 , C-45#K (T--U>^) . 72 ^-2^ (DNA#ft,£J&) . 25*r 4 * ^ £ 
^T-e^f -ztzo 0.8 % T#n-*m$C&i&K X ^*s£=rL7tDM^JtO^X£*|eL 
fco QIAquick Gel Extraction Kit (QIAGEN) *m^XY)V± *)DNA»fK-£ffiiSLfco 32 P 

mmDM-?u-7*7>y^77<{ (»Mi7) £J:»)[«- 32 p] acrp (11 

1 TBq/mmok ICN Biochemicals) i3 J: iMflegaprime DNA labelling system (Amersham) & 
[0 0 8 6] 

< 9 > Agroinf i 1 trat ionK J: *) igA $ ^£PVS3 ~f n ^-^f J->3 

£>INFlK*l"f 

P. infestansg|3fcO^'J ~> KX~&2>IWm, ^>-*f 5 T -7-K*t LT^$fr£ 

j. ij *, $ - -e^ & {gmWXM 6 3) o 'f>>D> Sr^trGUSS^f-SrPVSSy n * - 9 <D 
TWL\"4 >7V- A-CjfelSS**:^ "^'J - *~ £ Agroinf iltrationllJ: r> ^>"*f 5 
7tiC#Xl> INFl»ai^J:*GUS»tt«:W^7t: (02 7) o PVS3"/n^- * <nm^ 
Smi^t'J -^**-pFVS3-l**ALfc*ft\ *&a#J«aEfcJfc'<'C*Lv»G 

us^^JfJn^m^^^^ (H2 8) o iiFifcj&»i-&pvs3yn*-*o~>;*Emw^ 

f'J-ya ^^o-y^lLt^Mt'i ^-*#^LTGUSft'& : Sril 
-1337 (pPVS3-2 I 2 2 ) ^l±INFlJ&*rtt*«#LTV»*:#, -1 

287 (pPVS3-3) £ -e r V - v a > 1" & t INF1 ± £ GUSffittSHafiC tt Ltz a ^<Dffi 
*«s PVS37'n^-^<7)v^@B^J^pPVS3-2tpPVS3-3F^O50 bp 0EF>J#^2 3) 
-T^e: t ^^LTv^ (02 9) o 
[0 0 8 7] 

<mmmi 0> StMEKl DD l::i:&PVS37°n^-?Oit2> 

StMEKl DD »±, MAPKKCOT 5 yflMHftfc ± i>fi^ttM^#"C* >9 s Agroinf il trat ion 
{z X H>t5 7tii:*At^t, SIPKis J;lFWIPI« s l§*$tL^> i t timfr#> fcivcv* 
%> 4) o INFl&atw^*PVS37'n^-^«|i*OJS«r**3j*, StMEKl DD £ 

#LTfclWT-&&>«^£P^£*:i6. W > hn>^#tfGUSit'fS : T-^PVS3y°n^-^ 
+ V Agroinf il trat ionfc: J: ty^^S 7t ClALfco PI 

B#l'jff-i^ f7yt-;K:i 0 ft*S *i£XVE<7)TilKStim DD iIfc^&^ Lfc/M 

^aXL^^$^^lBML-CStMEKl DD ^^$*-CGUSfett^p-<^ (02 7) 0 

-1337 (pPVS3-2 : K2W-5-2 2) -ettfctMEKJfc^T 0 
i-*fcGUSStt*«»l*$tt^ (0 3 0) o -1287 (pPVS3-3) * -CPVS3^n*-^ * 

rv - v 3>ntj? h 9 v*-ii>#ysic £ &GUSMfeit#teP^K^L£o £ 

0 pPVS3-2fcpFVS3-3H<&50 bp (@E^!)#-^2 3) lcStMEKl DD Jc£^i-^> ~>*K?IJ 

^JzUTNFlWrS^^E^Jfcra^**^ k*Z5LTV>* (0 2 9) 

[0 0 8 8] 

< IfeSfefl] 1 1 > StMEKl DD mm KZ& PVS3 yn^-^ft fc&irfSIPKiS <£ OTIPK^r ^ 

SIPK, WIPK^Sft * iz liSIPK t WIPERS £ itfS?-^ ^V>y^^L/^>t5 7t £ Agro 

1 nf i 1 1 rat i on K £ *) pPVS3-l ^^AL TGUSfett ^ri^o £<£>P&> XVEOT«tteii*Sl.fcS 
tMEKl DD ^Agroinf iltrationfc i *)&S2fe£-££ 1 B'&Kp-^X h7y^-;V*ttXL 

, Sfefcl B«^LTStMEKl DD £f&3i£**: (031) 0 mMLfcatHtMMfcfcJt'^ S 
IPK. WIPK^-e^-r^-f-f l/^i/>^t/£ffi[4*rfr^i5V*ri±»**GUSfilttOfi:Ttt«*$ 
fLtfrfrviz (03 2) o SIPKJSiOTOm^fc^'f Wv/^lfettW^^-C 

[0 0 8 9] 

< ^Jfe^l 1 2 > StMEKl 0 D 0M tc J: £ TEAS§&?& lc 31 SIPK*3 & OTIPK^ -fW/*/V^O 
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WIPK*-«M l/>i/>/LM>t<7ti:, StMEKl DD «{5^£35S:fn^-*K&£S£-± 
fcf^^**-*AgroinfiltrationfcJ: ^Vt5 7ti:iXU igB#»fc£RNA*»tB 
Lfco TEAS cDNA£7tt-?-Kffiv>T/ — *f>#*fL;fcfc SIPKtWIPK^Wj V 
> ->>7 , LfclZfc*5V>-C«*UTEAS mRNA<7)^«75 s ?PSlJ$tL-CV^c (HI 3 2 ) o_iOift* 
t± * PVS3 ynt-?o v£t£ Ktt-t& SIPK J3 i Z/WIPKco&ffi abSifc&vFLTV** 

o 

[0 0 9 0] 

JSL±^ifcW^Lfe J: -5 fc* PVS3«fc^f£5LKm^&7 P n^-*^£P^&^*K 
, <HJS»i^©±*fcFVS3:/n*-*fc*iHrU f'J-ya^^-^iiU, INF1 
&«*HiL-CGUSflH3L*ffl5£L;fc (H2 8) o 7*U a >pPVS3-2 (^Jff 2 2) -Cl± 
INFILLS K X &Wg%%x i &MM t n> h ti?zi)K f'J-va >pPVS3-3Tf±fttt*lHI* , SA 
totitefrvtz CIH2 8) o it^OC¥tt> JW*fcJ: •JftCfcR^'C**^^^* 

ij->3 > p pvs3-2 fc P pvs3-3o m Kmw^m^ t m&-t & -> * wmirtf&t ^^ttx.^. 

tL^ 0 ai^jS-eti, ^<^50 bpo«ift (K^I^2 3) ^f±gE^n<7)M^^-7^^ffi1- 

Zttfm&tefrotz (029) o 

^7N'=7<7)MAPKtr^)^)SIPK^-fe^^x;V^y >f Y~7 T 4 h 7 l/^y>^^fc^tlS^ 
ffi*dfc*fc^3-hydroxy-3-methylglutaryl CoA reductase (HMGR) <£>|&5i£iWi"& t 
7&*jF$*LTv»S (^Jf 7 3) o MAPK#**-- K»±, *»«'>^t^liKK*»t 

■Wdfc7 1) o $?>i:fSi:^ot^ StMKl DD ffi{5^£35Syn^-*oT^K»*S$* 
fcS&Si^^-SrAgroinfiltrationK X Tf-^X1"* TEAS^^W^^ 

tif^tL^it^?^ (»tt6 4) o INFl«kll^Jti-SPVS3^n^E-^OJt» 

StWKl™ KttLX *>mmX'$>2>fr : gfr*m'<2>?zit>, x >; - v a > * u - 
£ c^StMEKl 00 £Agro infiltration^ «fc >9 ^ ^ 5 T ^fcjfcSfeaS^TfflJSi&ttfcll^fc 
o IWlom^-trnm'. T')-^ a >pPVS3-2-ef±StMEKl DD i:: J; **LV>flHtJ(|Jn**jl5> 
*Lfc^ 7 , 'J-v3>pPVS3-3-Ctt*ift4fi&^iilni**®*'btt*^ofe (El 3 0) «, Zhang 
(1998) fiPhytophthora cryptogeaO^Si-^cryptogeini'J fctiP. parasi 

t i caO £ paras it ice in^V yf >"C* /^n^M^MI"^ > SIPfcfc J: tfWIPK 
*»ffittfttSitS:SSt-Cv^ (*#Hftt7 2) .3^H»*i:fftt#i4l:P. i 
nfestansO^mt-^INFl^'j yfXDv^t M^it K <£ & PVS3£>SNKi*l K n MAPK#*^ 
- K75 ? P#1-^-BI^tt^^LTv^ 0 i<0-STIfett«:WI^*B»-C, SIPK, WIPKSifc»±SIPK 

$ -&Agroinfiltrat ionic «fc f)igAU INF1^-U --e^SLTGUSfStt^P^ 
(B3 2) o ?vmm.LtznmmmKit^ WIPK;i:rt:t±SIPK&-*M W^vV^Lfcffi^ 
#:i~£\,>T>g^&GUSti^o1&T7& ? ISi6 <b K o fc 0 — 3fr> SIPK& X tfWIPOUfr 

TV>&TiriJBte*3FiftL-Cv>ao SIPKi3J;t>TOK*-9->f l/^vV^L^Vt5 7 

StMEKl DD jtfS?-^^>"9-^ n-izmmmttzt i^>> SIPKtWIPK^Sr^-f I'W 

Samuel fcEllis (2002) ^/"^affiWSrffiiftJRO* hi~ fcSIPKB J: tfWIPKrt* 
flH&flSS ft. ^jnfi&^E^K ^£ ft£ £ t UTV> a 

6 9) o tt&tt, RNAi (RNA^Fi?) CJ: OSIPK*"^^ V^^V^Lfc^JMEJfefiMfe^^V 
WIPKfSte^*^ii^bT«5B^fl*$^^,c:fc^^,v^f L^o CO« 
t> SIPK*5 J:tnriPK^3LV»«rffi»^S^Ti«OPVS3aa« : f-<0|&a*«IW't 

[0 0 9 1 ] 
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[jm±?>fijffipjffc14] 
[0 0 9 2] 

cio r ttft * *t s *smmj&*Ftt-/ n * - 9 \* > *fi%Mrt k is r o j& 

[HMOl»*a:R9i] 
[0 0 9 3] 

[urn 01 {iv^5tr-f -t^Kssit*. ]Hiau&8rtt>r v-fvs* v<otk&j&mm* 

[0 2] i2(i^f (Phytophthora infestans) fi*fcfeKl&tt&. iJPfltv ^ #M ^ 
7*4 ^ ^rtcDPVS (potato vetispiradiene synthase) it-fS^&t^PSS (potato squal 
ene synthase) itfc^S&SMflffi * ^1-0"?* & „ V-*0 > £L<1± 

2, 3. 4 (Wfiltt) WIS* (lO 4 ®^/^**) „ Xtt7XM^5fe5t*> 

[13] HI 3 i*ftmu&&M& (P. infestans) *L < t:^DttSE*JW«>l8*!ffe (M 
fclncomp.. Comp.) „ XtefrHSMIk (Mock) <DUmi?* 1fJ 4 X 9 frhltom Lfc 
^RNA^ftfflb/SRT-PCROtt^Sr^-rH^Jb&o PVSK PVS2> PVS3^ S.W 5 PVS4lCOV> 
T-ett-rtL^n-V^fig^^^ ^r-fcffl^TPCRfcfi 1 ofeo PVS1, PVS2, PVS3. £ 
tfPVS4 i:o^tf ^L-e'tL469bp. 132bp, 326bp> Rlf469bv<Dm^MW^hfltz 0 

[0 4] III 4 mmm±l5iffim (P. infestans) ^L<liMMif«t OH 
Klnconip.. Comp.) „ UlifctEMfe (Mock) f&Oinftfrv^ tfX ^tV * ? ^"bffltti L 

f;^w^fji^^x^r/7oy >jft*fo^**^i"ia"c**o sds-^vt 

[HI 5] 0 5l±7.K#yffif& (Mock) . m&jBM®. (Wound) , Xtt^NRSOttgyfcW (P. 
infestans) £L < f±mtt&«V«>flK&& (JSfclncomp. > Comp.) ©vtW^I 
^^ffltBL^RNA^ffiV^cRT-PCRO^^^-rm-e^^o V-^TI I #8fnte&*i 

-fyaVhn-*. >v<- (FVSK PVS2s PVS3. &IWS4) £#£69*:/ 9 4 
-*«ffib^o -£*>#* % 176bp. 132bp. 326bp. &m31bi>V>mVoti t *tL*?tLfohtL 
tz 0 T^n-^^;i/m^M^i-pTRT-PCR^^^IL> t-f n>li:^f Lfco 
^^com^wMb•r 32 P9^;^L7^:^PCRm^*/^^ ^ x$*fc 0 
\m 6] m 6 iiPVS3<rV o- ^©JfiafeBByiJRO^JfeT 5 y E?!l& 

[0 7 I 0 7 t±HC<PVS34V A^n->com*@S^J25.TO^T5 yEyflfcTFt 0t? 
ft> 0 7"ei±3- k«<7)— flJXW^SK^WRWJft^SMo 7?/ 

*l&o ^Jh3K>(i7^^'J^^T^$W 0 
[0 8] 0 8 ttFVS3*V A 9 n - VRtfFVSScDNA* n - >O«||R*3RJlll03ta J »ji* 

[0 9] 0 9 fiNicotiana tabacum (TEASK Solanum tuberosum (PVSK Hyoscyamus 
muticus (HVS), ^Capsium annum (PEAS)OT 5 J m@B^JOEg«r JfcffcfC^ Lfc 
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N. tabacumjtf^f-P^ S. tuberosumSlfc^P^ H. muticusitfcT-l*], RXfC. annunut 
L, H N S.tflDDXXD (Xt±DDXX) fifc*^v?>, v*tM ^.tfT*^ 

[hi o] hi oiitiii#i^^i^^it> 

«J££fflv>fc h9>v*i> bT-H'f tc^LfcLuca^OftfiSc^Tp-fo (B) 
v>T, 35SfiCaMV 35S7*n-t- 9 ««l*fflv^J»^<0^->7 x7 — ej&te* . HWC(i« 
gT'o^-^ Hit £JB v^HWC-C"32ka L ^ -> 7 * 9 - -fe*M1£ * > Water {±HWC<0 

[Hill] mil t±PVS37°n^e-^on >x f &1i5£#H::7jNi-[I|-??&&o GUS 
(i v # - ? - itiST- -e * & o 

[HI 2] HI 2}i«#^jS^L-CPVS37n^-^^fl*1-^GUS^^^->^ 

[HI 3] HI 3tt£*!M0tefcJ&8rLfc* PVS37n*-^o|&^^-^*7p-t-BI 
"eab<2>o M^yt^ (* -f XltPk&Wmt Lt^§SK^ 

U y'J fctfLTttgNftjfttt) o A*feft6ll$!HK 12B#^. 24B#M> RV48^FW«aL*: 

[HI 4] HI 4*^JilE!ft^*#4*«»fc:i3»t*, PVS37n^-*#*^-T£GU 
SO#£5l^ * - > & 7Tci-H-C& & o GUSSsfeiSift £ ffl T^K^m v * if <?>GU 

[HI 5 I HI 5I±7 5^K>* (AA) KJ&g LTPVS37n ^E- * giftSf &GUSO 
^^^^->^^1-H-e*^o AA (5 mM) Xli7jt£5£3f$£#lv> tf'f A 
Lfco &Af£6B#|^ 12B*I«U RO f 24l*n«iaL^I*j*"T?«>GOSflHt i frGUS»!'fe#f8[* 

[116] HI 6»iH202 ^^L-CPYS37n^-^*<f|3jti-*GUSO|&S/'?^--^S: 
^i-HT'^^o H2O2 (5 mM) ^ffg5|yY#^W:?iAL/;o &Af&6B3FNJ 
, 12B#H> 24B#H. ^y f 480#r B 1MML^Bt^T-(OGUS«tt*GUS^'fe?#^^fflv^T^ai 

[HI 7] HI 7ii^;V3-*/*-;vn-x**v^-W^LTPVS37n^-* 
7b s il%i-^)GUS<7)^/^^->^^i-Ht?*^>o ^;V3-X (5 mM) ■%.Xfi7)W'-X 
* (0.5 U/ml) ^"BWm^J^if^ tlliCftXLfc. £A&6ll#m, 1 
2^fKx 24i«> 3tO f 48^FlWSiftLfc^*COGUSffitt*, GUS&fei§«ffi V>Tt£ffi 

[HI 8] il8(it'Jf^t (SA) ^J&^LTPVS3yn^-^^^-t^)GUS^I& 
^^^->*^i"Ht?ab^o SA (0.5 mM) Z'l&WfcWJ*? If 4 *MBMi~&.X tTto 
&A^6NfW> 12B3fHU 24P#F<9> S.rJ ? 48^F^^iiL^P#^T-OGUSS14^GUS^fe^ 

[HI 9] HI 9tiCf-9/Avr9fflS^fflXliStlffiK DD tje«FU"CPVS37'n*-^*«8SiBc 
1-^>GUS<7)§l^^^'->^^i-H"e$)^o 35s^ Cf-9/Avr9> StMEK DD > *&v*»i£-"** 

gSSLfco T^n/^xU 7 A^®^2 B&mLtzm&X"<DG\}Sm&Z> GUS^-feM 

[H2 0] H2 0li.xV v^-M^v^^-MSii^^^^tr^L^H-e^^o MA 
PKKK;mitogen-activated protein kinase kinase kinase, MAPKK;mitogen-activated 

protein kinase kinase, MAPK;mitogen-activated protein kinase, SIPK;salicyli 
c acid-induced protein kinase, WIPK; wound- induced protein kinase, HMGR;3-hyd 
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roxy-3-methyglutaryl CoA reductase, PVS;potato vetispiradiene synthase 
[0 2 1] H2 1 t± V V if 4 *mi> (OWmfcl- (MEK) <D*- Y^W.<DWMW^:n 

[0 2 2] HI 2 2 liltTOiS&MMEfctfc^ (StMEK 00 ) O 3 - K^OS^J&tf^ 

[H2 3] HI 2 3 (±*M^!l^i3V^-C^$^^)-7 0 v-r-7-E^JoM^7Pl"ll"^*>^> 

(SP9-e*^@e^J#-^9<oie^j^^-t<&^7-f v-) 0 2 t^*5v,>-cjiP9> pio 

, P1K P14, .P15. P16^ P17, #.£>Tl8£ffiWc„ 4 K^XltPlU P12 

, P13> P14, P15, P16^ P19, RXf?20^m^tio 
[m 2 4 ] EI 2 4 f±pPVS3-l^ ^pPVS3-10<£> f 'J - *> a > ? n - > OiiiC'KiL 

[El 2 5] HI 2 5t± F7>yx> h T ? Kl&ffl L£PVS7 p n^-*«£'a-tf/-* 

[02 6] HI 2 6{±INFimtfc(±StMEKl DD %ia^^-r^PVS3-/n^-^^tt^li-< 
£7j&£7f1-o INF10*fr&f±PVS3 : GUSint £ LfcT^'DA^f'J ^AticaX 
U StMEKl DD Oi§£-f±PVS3 : GUSint XVE '. StMEKl DD H&W^fzT ffu/<? t'J 
©«#«E*ai»cftXLTl 0 (A) o -e-Offe. INF10»-&-ttINFl#«L«r* 

CSXU StMEKl DD <7)it^fi£-« b 5y*-^«rftAtfcft (B) S?>ei0ti 
UTStMEKl^trH^^^rTGUS^tt^P^Tt (0 o 

[El 2 7 ] HI 2 7 t± 7 ^ ;VX^#S«-fS?-^ -i V > v > ^O^JlMfc/Ft" o (A) li^" 

^ i^^v^^^^ ^--e^^pGRioe^lftat^^l-o iJ-w wyisyy-t&Bthmktsrf- 

Krfi\ £<7)ii§£-teSIPK:}3 iOTIPK^cDNADf^^pGRlOS CifXUfflV^. (B) 
? ^ — 4"&trT^o/-?^ r V $ i & ^ ^ ;i/^|g;2fe&75Lfc^^lII"C i, &&o 

[HI 2 8] EI 2 8»±. INFl^at'*J"t-^PVS3^n^-^Ygtt£^1- 0 -1337 (pPVS3-2 
) ^tt^HREKJt^-CINFliftXi-SfcGUSfl&ttjftWiCStLfeo -1287 (pPVS3- 

3) $ "CPVS3 yn*-^t7'J-'>3>t4i: INFljakS tc «t S GUSSttSI* * 

[EI 2 9 ] EI 2 9 fiPVS37°n ^& - * co^^@B^iJi3 X tfpPVSS-l* 1 «bpPVS3-102 tOr' 
ij-va >fi:ift*^i-o ->^K2W3W^Ei"*fcJll*>*t&-1337fc-1287^)BIOE9iJSr*: 

[EI 3 0] HI 3 0(±StMEKl DD ^m^jS^-r^>PVS37 p n^-^?S14£7F-ro -1337 (pPV 
S3-2) -C tt*$jHK H Jt^X ^f7vt- ;v * t GUSfemm&Ztitto 

— -1287 (pPVS3-3) iT?PVS3^ , n-=e-^4:T'';-V3>-t-*fci8-x^h7^* 

[HI 3 1] HI 3 1 it, StMEKl DD ^m^^$tt^>PVS3-7'n^-^S1±lC.S.^-rWIPK^ 
fcttSIPKOf&WfcP^S^ft&JF-fo PVS3 I GUSint tXVE : StMEKl 00 *fia*Ufc7 ^ 
o;^fV)A^)M^t'f l^^y^^i^ALtlBiilt^ (A) 0 
Xh7^-;V^AL/:f (B) , $ ^KlB#gLTStMEKl DD £f&3i£^TGUSi& 

tefcw^fc (c) o 

[03 2] HI 3 2 tiStMEKl DD l&^lf^$ttl,PVS3^n^-^ffitt*J:inEAS3ttfe : f- 
„ StMEKl 0 D If «t= <£ ^PVS3-/n ^ - * L < jtyftl! $ *Lfc (A) 0 S fc> ^rRNA 

) o 
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SEQUENCE LISTING 

<110> NAGOYA INDUSTRIAL SCIENCE RESEARCH INSTITUTE 

<120> Pathogen- responsive promotor 

<130> P0206401 

<150> JP P2002-351701 

<151> 2002-12-03 

<160> 39 

<170> Patentln version 3.1 

<210> 1 

<211> 2648 

<212> DNA 

<213> Solanum tuberosum 
<220> 

<221> misc_feature 

<222> (246) . . (246) 

<223> n stands for any base 



<220> 

<221> misc_feature 

<222> (278) . . (278) 

<223> n stands for any base 



<400> 1 



ctcttctgtt gatgtgctat agtcttttat 


atagcgctct attcatgttg taatttggcc 


60 


tctactttaa tttttttcaa cctaaaccaa 


cgtacaataa tgtgtaatga tactaatttg 


120 


actcacataa tagcatggtg ctagaagagt 


cacttgaaag agtatactga agagtattaa 


180 


aaatataatt ctaaagaatt tcgaagattc 


aattataatt gatcaagaag gtgataagag 


240 


ccttcnacaa caacgtaaag tttgggtagc 


ctctatanat gactatgaaa atagccaaaa 


300 


aaaaattcaa attcgaattc ttgtaatcct 


tatttaggat tattgcgacc atcacttgtg 


360 


ggtgccttac ttgactaaat atttgattaa 


acattaattt ttggtcagtg gatatacatg 


420 


ccactcaatt ttaaataaat tagtgatccc 


ttacgatctt aaaaaaattg tatttttgtg 


480 



tBiE# 2003-3109603 



600 
660 
720 
780 
840 
900 
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tgtaatgtca actttggttc aaatgtctaa tataataagt attaattcca acagtattag 540 
aattttattt ctaagatcac tcttacggtc ttaccactga aagattaaaa ttctaaccaa 
gaatttgaac tttaaatagt acttatgaat tttacttgcc gtttgaattt tatgtacatg 
cttagaataa ttaggtcctc atgtagtcaa ctttaagaaa attacaatgt tacgttctaa 
caagaacaaa tttgactcta gatttttaat tttttttttt taaaaaaaaa ctaaatactc 
atccgattca atttgtttga aactatgttc caattattaa tccgtttcaa aaacaatgtt 
acattcagat atttaaaatc aattaactta aatttctcat catcagtaag aagttttaat 

aatcacatga aggaaagcct gtttggagaa agttatgcgt aaaatattgc atatatctct 960 

tccattgaat tagttacatc tggatttgca taaaatcaac atttagtaaa atacgatggc 1020 

ttagatgatt gaactttgaa caggaaaaat aagcgtgcaa ataagccatc aatcttgaac 1080 

tttagaaata tatatatata attcaataag ttactttatt ggaatagcta tagtgacggc 1140 

ggatttagaa ttttcattaa agggactcta aaaaaatata gtgcctaaga tttgaacttg 1200 

aaactcaaga tgccactaaa caacctctaa tcttacattc agaaggttca aaatcaatat 1260 

atatagacat aattttttaa atttttttta acctccctcg actacctcta ggtccgccct 1320 

tactattccc atccgatctc ttgggaagcg ggggagaaaa ttttataata gtgcactcat 1380 

gctataatta catactaaga ttttatgtaa tgctatattt tttcaagttg aagacggaaa 1440 

caatagcatt ggatcaagac agacgccatt gaaggaagaa aaaacctaaa aaaataaaca 1500 

aaaggagaga cactttcttg gtcccttcga ggccatatat cccattaata taaaaatata 1560 

aaacaaaaaa aaagacagac ggtcgcccaa ggaaagaagg cggacgtcac taacggctaa 1620 

ccctaactac aaataatgta attttccaaa aacggaacta taaggaataa aaaacatgaa 1680 
gattattgag tattattaat ttttaaaaga cagacgccac tcgaggaaat aaggaatcac 1740 
aaggagtaaa gaaagaaatt aaaggcacgt tacagtatca tataatataa atttaagttt 1800 
ggttgcattg aagttatata gtttttaaaa aaaaataaaa ttgtccaaca atacttgtcc 1860 
aatttagaaa atctaaaaga taatttatta ttttgtgttt gttttacctc aacatctaat 1920 
acatttctca aattattaaa tttaatatat tcaaaaggta atatagtaat attactctta 1980 

ffiSE# 2003-3109603 



0^M2 0 0 3 - 2 9 4 4 0 9 ^ ^-v> : 3/ 



ttatttattt 


attgtttctt 


aagatttgtg caggtcaata ataaataact atcgttgaat 


2040 


taagggagta 


ccatcaaaga 


aattgattta taacacgatg cgggtggagg gagctagaaa 


2100 


gttagtacaa 


atttggttgc 


actaagtact tcatccgtct caatttatga gattttgttt 


2160 


gattcgagac 


gaaatttaat 


aaagatgatt tttttaaagt tgtaatctaa aacaagtcat 


2220 


aaatatttgc 


atcactataa 


taatctcatt aaatgtaaat gaatattttt agctaaatta 


2280 


ttactactcc 


ctccatgtcc 


atattagttg atcatcttac tatatattaa ctgtccacct 


2340 


tactcaatta 


ataaaatatt 


aattaaagtt tttctatact agatataaaa atgttattat 


2400 


tatttttgat 


aaagactaga 


aagagtatac tatttgtata tctacagtgg gacgaccagt 


2460 


taagtatatt 


gtagtcaaag 


taaggcaacc ggatggactg catgcagcac aaaggctctc 


2520 


dl_,V-,dO L d L dd 


d L dL L Ldd U d 


LLLLLICILI llCdllLCCd LCddCdCA-tt CdCCddC [da 




caaattaaaa 


gaaagaaaaa 


aaaatctctc agtttcctca caagctaatt agacccgttt 


2640 


ccgaagaa 






2648 



<210> 2 
<211> 2000 
<212> DNA 

<213> Solanum tuberosum 
<400> 2 

tttatgtaca tgcttagaat aattaggtcc tcatgtagtc aactttaaga aaattacaat 60 

gttacgttct aacaagaaca aatttgactc tagattttta attttttttt tttaaaaaaa 120 

aactaaatac tcatccgatt caatttgttt gaaactatgt tccaattatt aatccgtttc 180 

aaaaacaatg ttacattcag atatttaaaa tcaattaact taaatttctc atcatcagta 240 

agaagtttta ataatcacat gaaggaaagc ctgtttggag aaagttatgc gtaaaatatt 300 

gcatatatct cttccattga attagttaca tctggatttg cataaaatca acatttagta 360 

aaatacgatg gcttagatga ttgaactttg aacaggaaaa ataagcgtgc aaataagcca 420 

tcaatcttga actttagaaa tatatatata taattcaata agttacttta ttggaatagc 480 

tatagtgacg gcggatttag aattttcatt aaagggactc taaaaaaata tagtgcctaa 540 

gatttgaact tgaaactcaa gatgccacta aacaacctct aatcttacat tcagaaggtt 600 

ffilE# 2003-3109603 



m 2003-294409 



4/ 



caaaatcaat atatatagac ataatttttt aaattttttt taacctccct cgactacctc 
taggtccgcc cttactattc ccatccgatc tcttgggaag cgggggagaa aattttataa 
tagtgcactc atgctataat tacatactaa gattttatgt aatgctatat tttttcaagt 
tgaagacgga aacaatagca ttggatcaag acagacgcca ttgaaggaag aaaaaaccta 
aaaaaataaa caaaaggaga gacactttct tggtcccttc gaggccatat atcccattaa 
tataaaaata taaaacaaaa aaaaagacag acggtcgccc aaggaaagaa ggcggacgtc 
actaacggct aaccctaact acaaataatg taattttcca aaaacggaac tataaggaat 
aaaaaacatg aagattattg agtattatta atttttaaaa gacagacgcc actcgaggaa 
ataaggaatc acaaggagta aagaaagaaa ttaaaggcac gttacagtat catataatat 
aaatttaagt ttggttgcat tgaagttata tagtttttaa aaaaaaataa aattgtccaa 
caatacttgt ccaatttaga aaatctaaaa gataatttat tattttgtgt ttgttttacc 
tcaacatcta atacatttct caaattatta aatttaatat attcaaaagg taatatagta 
atattactct tattatttat ttattgtttc ttaagatttg tgcaggtcaa taataaataa 
ctatcgttga attaagggag taccatcaaa gaaattgatt tataacacga tgcgggtgga 
gggagctaga aagttagtac aaatttggtt gcactaagta cttcatccgt ctcaatttat 
gagattttgt ttgattcgag acgaaattta ataaagatga tttttttaaa gttgtaatct 
aaaacaagtc ataaatattt gcatcactat aataatctca ttaaatgtaa atgaatattt 
ttagctaaat tattactact ccctccatgt ccatattagt tgatcatctt actatatatt 
aactgtccac cttactcaat taataaaata ttaattaaag tttttctata ctagatataa 
aaatgttatt attatttttg ataaagacta gaaagagtat actatttgta tatctacagt 
gggacgacca gttaagtata ttgtagtcaa agtaaggcaa ccggatggac tgcatgcagc 
acaaaggctc tcaccactat aaatactcaa tattccttct ctttcatttc catcaacacc 
ttcaccaact aacaaattaa aagaaagaaa aaaaaatctc tcagtttcct cacaagctaa 
ttagacccgt ttccgaagaa 



660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2000 



ffi»E#2 003-3109603 
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<210> 3 
<211> 1500 
<212> DNA 

<213> Solanum tuberosum 
<400> 3 

aattttcatt aaagggactc taaaaaaata tagtgcctaa gatttgaact tgaaactcaa 60 

gatgccacta aacaacctct aatcttacat tcagaaggtt caaaatcaat atatatagac 120 

ataatttttt aaattttttt taacctccct cgactacctc taggtccgcc cttactattc 180 

ccatccgatc tcttgggaag cgggggagaa aattttataa tagtgcactc atgctataat 240 

tacatactaa gattttatgt aatgctatat tttttcaagt tgaagacgga aacaatagca 300 

ttggatcaag acagacgcca ttgaaggaag aaaaaaccta aaaaaataaa caaaaggaga 360 

gacactttct tggtcccttc gaggccatat atcccattaa tataaaaata taaaacaaaa 420 

aaaaagacag acggtcgccc aaggaaagaa ggcggacgtc actaacggct aaccctaact 480 

acaaataatg taattttcca aaaacggaac tataaggaat aaaaaacatg aagattattg 540 

agtattatta atttttaaaa gacagacgcc actcgaggaa ataaggaatc acaaggagta 600 

aagaaagaaa ttaaaggcac gttacagtat catataatat aaatttaagt ttggttgcat 660 

tgaagttata tagtttttaa aaaaaaataa aattgtccaa caatacttgt ccaatttaga 720 

aaatctaaaa gataatttat tattttgtgt ttgttttacc tcaacatcta atacatttct 780 

caaattatta aatttaatat attcaaaagg taatatagta atattactct tat tat t tat 840 

ttattgtttc ttaagatttg tgcaggtcaa taataaataa ctatcgttga attaagggag 900 

taccatcaaa gaaattgatt tataacacga tgcgggtgga gggagctaga aagttagtac 960 

aaatttggtt gcactaagta cttcatccgt ctcaatttat gagattttgt ttgattcgag 1020 

acgaaattta ataaagatga tttttttaaa gttgtaatct aaaacaagtc ataaatattt 1080 

gcatcactat aataatctca ttaaatgtaa atgaatattt ttagctaaat tattactact 1140 

ccctccatgt ccatattagt tgatcatctt actatatatt aactgtccac cttactcaat 1200 

taataaaata ttaattaaag tttttctata ctagatataa aaatgttatt attatttttg 1260 

ataaagacta gaaagagtat actatttgta tatctacagt gggacgacca gttaagtata 1320 

{±1SE#2 003-3109 603 




003-294409 



6/ 



ttgtagtcaa agtaaggcaa ccggatggac tgcatgcagc acaaaggctc tcaccactat 
aaatactcaa tattccttct ctttcatttc catcaacacc ttcaccaact aacaaattaa 
aagaaagaaa aaaaaatctc tcagtttcct cacaagctaa ttagacccgt ttccgaagaa 

<210> 4 
<211> 1000 
<212> DMA 

<213> Solarium tuberosum 

<400> 4 

aaaacggaac tataaggaat aaaaaacatg aagattattg agtattatta atttttaaaa 
gacagacgcc actcgaggaa ataaggaatc acaaggagta aagaaagaaa ttaaaggcac 
gttacagtat catataatat aaatttaagt ttggttgcat tgaagttata tagtttttaa 
aaaaaaataa aattgtccaa caatacttgt ccaatttaga aaatctaaaa gataatttat 
tattttgtgt ttgttttacc tcaacatcta atacatttct caaattatta aatttaatat 
attcaaaagg taatatagta atattactct tattatttat ttattgtttc ttaagatttg 
tgcaggtcaa taataaataa ctatcgttga attaagggag taccatcaaa gaaattgatt 
tataacacga tgcgggtgga gggagctaga aagttagtac aaatttggtt gcactaagta 
cttcatccgt ctcaatttat gagattttgt ttgattcgag acgaaattta ataaagatga 
tttttttaaa gttgtaatct aaaacaagtc ataaatattt gcatcactat aataatctca 
ttaaatgtaa atgaatattt ttagctaaat tattactact ccctccatgt ccatattagt 
tgatcatctt actatatatt aactgtccac cttactcaat taataaaata ttaattaaag 
tttttctata ctagatataa aaatgttatt attatttttg ataaagacta gaaagagtat 
actatttgta tatctacagt gggacgacca gttaagtata ttgtagtcaa agtaaggcaa 
ccggatggac tgcatgcagc acaaaggctc tcaccactat aaatactcaa tattccttct 
ctttcatttc catcaacacc ttcaccaact aacaaattaa aagaaagaaa aaaaaatctc 
tcagtttcct cacaagctaa ttagacccgt ttccgaagaa 



1380 
1440 
1500 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1000 



<210> 5 
<211> 1125 



mtE# 2003-3 109603 



^pJK2 0 0 3 -2 9 4 4 0 9 ^ ^-S* : 7/ 

<212> DNA 

<213> Solanum tuberosum 
<400> 5 

atgcgacctc ttcaaccacc cccaccagct gccaactcca cctcctccgc cgccgcatca 60 

tccatgcctc ctccctcttc cgccggacaa cgcagtcgtc cccggcgtcg tactgatttg 120 

acccttcctc ttcctcaacg tgacgttgct cttgctgttc ctctccccct tcctccaacc 180 

tccgctcctt cctcttcctc atcctcatct tcctccccgc ttcctacccc tttacatttc 240 

tctgagctcg agagggttaa tcgcatcggt agtggcaccg gaggtactgt ttacaaggtt 300 

ctacatcgtc ccactggcag actctatgct ttgaaagtta tctatggtaa ccatgaggat 360 

tctgtccgtc tccagatgtg ccgtgagatc gagattctcc gagatgtaga caaccctaac 420 

gtcgttaggt gtcacgatat gttcgatcac aacggcgaaa tccaagttct tcttgagttc 480 

atggataaag gctctctcga agggatccat atccctctcg aacaacctct ctccgatcta 540 

actcgacagg ttctctccgg cctctactac ctccacaggc gtaagattgt tcacagagat 600 

atcaaacctt ctaacctctt aatcaactcc aggcgtgagg tcaagattgc agattttggg 660 

gtctccagag ttctcgcaca aactatggat ccttgcaatt cctccgtggg taccatcgct 720 

tacatgagtc ccgagagaat caacacagat ctgaatcacg gacagtacga cggatatgct 780 

ggggacatat ggagtcttgg ggtgagcatc ttagagttct acttgggaag gttccccttc 840 

tctgtgggga gacaaggaga ctgggccagc cttatgtgcg ccatttgtat gtcgcagcct 900 

cctgaggcac cacccactgc ttccagggag tttagggagt tcattgcctg ctgtttgcag 960 

agggatcctg ctaggcggtg gacggccgcg cagctcttgc gccatccctt catcacccag 1020 

aatagcccag gcacccacac cggtcctgct actacctcat tgagtaatca ggcacatcaa 1080 

ttgttacctc cacctcctca tttttcttct tcttcttctt cttga 1125 

<210> 6 
<211> 374 
<212> PRT 

<213> Soianum tuberosum 
<400> 6 



ffifE# 2003-3109603 



2003-294409 A v : 8/ 



Met Arg Pro Leu Gin Pro Pro Pro Pro Ala Ala Asn Ser Thr Ser Ser 
15 10 15 



Ala Ala Ala Ser Ser Met Pro Pro Pro Ser Ser Ala Gly Gin Arg Ser 
20 25 30 



Arg Pro Arg Arg Arg Thr Asp Leu Thr Leu Pro Leu Pro Gin Arg Asp 
35 40 45 



Val Ala Leu Ala Val Pro Leu Pro Leu Pro Pro Thr Ser Ala Pro Ser 
50 55 60 



Ser Ser Ser Ser Ser Ser Ser Ser Pro Leu Pro Thr Pro Leu His Phe 
65 70 75 80 



Ser Glu Leu Glu Arg Val Asn Arg He Gly Ser Gly Thr Gly Gly Thr 
85 90 95 



Val Tyr Lys Val Leu His Arg Pro Thr Gly Arg Leu Tyr Ala Leu Lys 
100 105 110 



Val He Tyr Gly Asn His Glu Asp Ser Val Arg Leu Gin Met Cys Arg 
115 120 125 



Glu He Glu He Leu Arg Asp Val Asp Asn Pro Asn Val Val Arg Cys 
130 135 140 



His Asp Met Phe Asp His Asn Gly Glu He Gin Val Leu Leu Glu Phe 
145 150 155 160 



Met Asp Lys Gly Ser Leu Glu Gly He His He Pro Leu Glu Gin Pro 
165 170 175 



Leu Ser Asp Leu Thr Arg Gin Val Leu Ser Gly Leu Tyr Tyr Leu His 
180 185 190 



Arg Arg Lys He Val His Arg Asp He Lys Pro Ser Asn Leu Leu He 
195 200 205 

mSE#2 003-3109603 
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Asn Ser Arg Arg Glu Val Lys He Ala Asp Phe Gly Val Ser Arg Val 
210 215 220 



Leu Ala Gin Thr Met Asp Pro Cys Asn Ser Ser Val Gly Thr He Ala 
225 230 235 240 



Tyr Met Ser Pro Glu Arg He Asn Thr Asp Leu Asn His Gly Gin Tyr 
245 250 255 



Asp Gly Tyr Ala Gly Asp He Trp Ser Leu Gly Val Ser He Leu Glu 
260 265 270 



Phe Tyr Leu Gly Arg Phe Pro Phe Ser Val Gly Arg Gin Gly Asp Trp 
275 280 285 



Ala Ser Leu Met Cys Ala He Cys Met Ser Gin Pro Pro Glu Ala Pro 
290 295 300 



Pro Thr Ala Ser Arg Glu Phe Arg Glu Phe He Ala Cys Cys Leu Gin 
305 310 315 320 



Arg Asp Pro Ala Arg Arg Trp Thr Ala Ala Gin Leu Leu Arg His Pro 
325 330 335 



Phe He Thr Gin Asn Ser Pro Gly Thr His Thr Gly Pro Ala Thr Thr 
340 345 350 



Ser Leu Ser Asn Gin Ala His Gin Leu Leu Pro Pro Pro Pro His Phe 
355 360 365 



Ser Ser Ser Ser Ser Ser 
370 



<210> 7 
<211> 1125 
<212> DNA 
<213> Artificial 

£BfE# 2003-3109603 



2003-294409 




^-v: 10/ 



<220> 

<223> mutant MEK gene 
<400> 7 

atgcgacctc ttcaaccacc cccaccagct gccaactcca cctcctccgc cgccgcatca 
tccatgcctc ctccctcttc cgccggacaa cgcagtcgtc cccggcgtcg tactgatttg 
acccttcctc ttcctcaacg tgacgttgct cttgctgttc ctctccccct tcctccaacc 
tccgctcctt cctcttcctc atcctcatct tcctccccgc ttcctacccc tttacatttc 
tctgagctcg agagggttaa tcgcatcggt agtggcaccg gaggtactgt ttacaaggtt 
ctacatcgtc ccactggcag actctatgct ttgaaagtta tctatggtaa ccatgaggat 
tctgtccgtc tccagatgtg ccgtgagatc gagattctcc gagatgtaga caaccctaac 
gtcgttaggt gtcacgatat gttcgatcac aacggcgaaa tccaagttct tcttgagttc 
atggataaag gctctctcga agggatccat atccctctcg aacaacctct ctccgatcta 
actcgacagg ttctctccgg cctctactac ctccacaggc gtaagattgt tcacagagat 
atcaaacctt ctaacctctt aatcaactcc aggcgtgagg tcaagattgc agattttggg 
gtctccagag ttctcgcaca agatatggat ccttgcaatg actccgtggg taccatcgct 
tacatgagtc ccgagagaat caacacagat ctgaatcacg gacagtacga cggatatgct 
ggggacatat ggagtcttgg ggtgagcatc ttagagttct acttgggaag gttccccttc 
tctgtgggga gacaaggaga ctgggccagc cttatgtgcg ccatttgtat gtcgcagcct 
cctgaggcac cacccactgc ttccagggag tttagggagt tcattgcctg ctgtttgcag 
agggatcctg ctaggcggtg gacggccgcg cagctcttgc gccatccctt catcacccag 
aatagcccag gcacccacac cggtcctgct actacctcat tgagtaatca ggcacatcaa 
ttgttacctc cacctcctca tttttcttct tcttcttctt cttga 

<210> 8 

<211> 374 

<212> PRT 

<213> Artificial 

<220> 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1125 
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<223> mutant MEK 
<400> 8 

Met Arg Pro Leu Gin Pro Pro Pro Pro Ala Ala Asn Ser Thr Ser Ser 
15 10 15 



Ala Ala Ala Ser Ser Met Pro Pro Pro Ser Ser Ala Gly Gin Arg Ser 
20 25 30 



Arg Pro Arg Arg Arg Thr Asp Leu Thr Leu Pro Leu Pro Gin Arg Asp 
35 40 45 



Val Ala Leu Ala Val Pro Leu Pro Leu Pro Pro Thr Ser Ala Pro Ser 
50 55 60 



Ser Ser Ser Ser Ser Ser Ser Ser Pro Leu Pro Thr Pro Leu His Phe 
65 70 75 80 



Ser Glu Leu Glu Arg Val Asn Arg He Gly Ser Gly Thr Gly Gly Thr 
85 90 95 



Val Tyr Lys Val Leu His Arg Pro Thr Gly Arg Leu Tyr Ala Leu Lys 
100 105 110 



Val He Tyr Gly Asn His Glu Asp Ser Val Arg Leu Gin Met Cys Arg 
115 120 125 



Glu He Glu He Leu Arg Asp Val Asp Asn Pro Asn Val Val Arg Cys 
130 135 140 



His Asp Met Phe Asp His Asn Gly Glu He Gin Val Leu Leu Glu Phe 
145 150 155 160 



Met Asp Lys Gly Ser Leu Glu Gly He His He Pro Leu Glu Gin Pro 
165 170 175 



Leu Ser Asp Leu Thr Arg Gin Val Leu Ser Gly Leu Tyr Tyr Leu His 
180 185 190 

mSE# 2003-3109603 
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Arg Arg Lys He Val His Arg Asp He Lys Pro Ser Asn Leu Leu He 
195 200 205 



Asn Ser Arg Arg Glu Val Lys He Ala Asp Phe Giy Val Ser Arg Val 
210 215 220 



Leu Ala Gin Asp Met Asp Pro Cys Asn Asp Ser Val Gly Thr He Ala 
225 230 235 240 



Tyr Met Ser Pro Glu Arg He Asn Thr Asp Leu Asn His Gly Gin Tyr 
245 250 255 



Asp Gly Tyr Ala Gly Asp He Trp Ser Leu Gly Val Ser He Leu Glu 
260 265 270 



Phe Tyr Leu Gly Arg Phe Pro Phe Ser Val Gly Arg Gin Gly Asp Trp 
275 280 285 



Ala Ser Leu Met Cys Ala He Cys Met Ser Gin Pro Pro Glu Ala Pro 
290 295 300 



Pro Thr Ala Ser Arg Glu Phe Arg Glu Phe He Ala Cys Cys Leu Gin 
305 310 315 320 



Arg Asp Pro Ala Arg Arg Trp Thr Ala Ala Gin Leu Leu Arg His Pro 
325 330 335 



Phe He Thr Gin Asn Ser Pro Gly Thr His Thr Gly Pro Ala Thr Thr 
340 345 350 



Ser Leu Ser Asn Gin Ala His Gin Leu Leu Pro Pro Pro Pro His Phe 
355 360 365 



Ser Ser Ser Ser Ser Ser 
370 



ffifE# 2003-3109603 
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<210> 9 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for RT-PCR 

<400> 9 

aggagattgt tcgccccata 



<210> 10 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for RT-PCR 

<400> 10 

tctccatgag tccttacatg 20 



<210> 11 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for RT-PCR 



<210> 12 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for RT-PCR 

<400> 12 

aataatgata caaaaaaaaa ttaagg 26 



<400> 11 

catcgattgt tttgtacatc tg 



22 



<210> 13 
<211> 22 



mSE# 2003-3109603 
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<212> DNA 
<213> Artificial 

<220> 

<223> primer for RT-PCR 
<400> 13 

tatcaattca ccaaggaaca ct 



<210> 14 

<211> 27 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for RT-PCR 

<400> 14 

gaagtaatta aatttaaata ttatcaa 



<210> 15 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for RT-PCR 

<400> 15 

ttgtctgctg ctgcttgtgg 



<210> 16 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for RT-PCR 

<400> 16 

tctccatgag tccttacatg 



<210> 17 
<211> 20 
<212> DNA 
<213> Artificial 

ffiSE# 2003-31096 
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<220> 

<223> primer for RT-PCR 
<400> 17 

aggacattgt tcgacctgtt 



<210> 18 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for RT-PCR 

<400> 18 

tctccatgag tccttacatg 



<210> 19 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for RT-PCR 

<400> 19 

catcccttaa aattataagt attc 



<210> 20 

<2li> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for RT-PCR 

<400> 20 

aataatgata caaaataaat taagg 



<210> 21 

<211> 2231 

<212> DNA 

<213> Solanum tuberosum 



<400> 21 



2003-294409 ^ ^- >* I 16/ 

atggccctag ctatcccctt taacaatgaa gaggagattg ttcgccctgt tgccaatttc 60 

tctccaagtc tttggggtga tcgtttccat tcattctctc tcgacaatca ggtaattact 120 

taattaatta ctaattaaat ccttctctat cgcttatatt tggttaatta ctactaatcc 180 

caatcatgaa cattttacag gttgctgaaa agtatgctca agagattgaa actttgaagg 240 

aacaaacaag gagtttgttg tctgctgctg cttgtggaat aacattggct gagaaattga 300 

atctgataga cattgttgag cgccttggct tagcttatca ttttgagaaa caaatagatg 360 

atatgttgga tcaaatttac aaagcagatc ccaactttga cgctcatgat ttaaacactt 420 

tatcccttca atttcgaata ttaagacaac atggttacaa tatctcccaa agtaggtcca 480 

tcatttaaaa caattcacca aaataatacg tttttttctg catgaaaact aattatcttt 540 

tgcttttatt cgatcatgat ccagaatttt tcagcagatt ccaagatgcg aatggcaagt 600 

tcaaggaatg tcttagcaac gacatcaggg gtctattgaa cttatacgaa gcttcacatg 660 

taaggactca tggagaagat attttagaag aggcacttgt tttctccact gctcatcttg 720 

agtctgcagc tccacatttg gagtcacctc tgagtaagca agtgactcat gcccttgagc 780 

agtctctcca taagagcatt ccaagagtcg agacgcgcta cttcatctcc atctacgaag 840 

aggaggaatt taagaatgat gtgttgcttc gatttgccaa attggattac aacttactcc 900 

agatgttgca caaacacgaa cttagtgaag tatcaaggta tacagatgtg ttaagttgaa 960 

ttaaaaatac tagtataaat tatttgttga tagtaatttc taagattggt acttattttg 1020 

taggtggtgg aaagatttgg attttgtgac aacgcttcca tatgctaggg atagagcagt 1080 

ggaatgttac ttttggacga tgggagtgta tgctgaacct caatactctc aggctcgtgt 1140 

catccttgca aagactatag caatgatttc gatagtagat gacacattcg atgcttatgg 1200 

aatagtaaaa gaacttgagg tctacaccga tgccatacaa aggtatggac ttgcctctcc 1260 

aacagttcat ggatttatta gacgggaaac ttactaaatc tctttctgtt ttattaggtg 1320 

ggatattagt caaattgatc gactcccaga atacatgaaa gttagtttta aggctctttt 1380 

ggatctctat gaagattatg aaaaggagtt gtcaaaggat ggcagatccg atgttgtcca 1440 

ctacgcaaaa gaaagagtag gactcactga tttctattta aaaacacttg tatttacctt 1500 
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atactatttc tttattatac aattagatct gttatgggag tattgatggt tgaatgtctt 
gtggtttctg ttaaacagat gaaggagatt gtgagaaact attttgtaga agcaaagtgg 
ttcattgagg gatatatgcc gcctgtttct gagtatctta gcaatgcatt agctaccagc 
acatattact tgctaactac aacatcctat ttgggagtga agtcagcaac aaaggaagat 
tttgaatggt tggctacgaa ccctaaaatt cttgaagcca atgtgacatt atgccgagtt 
gttgatgaca tagcaacgta tgaggtaatt agcatcgcat tacactacat aaatcatctt 
ataatttaga gttacagtaa tttaatacaa attgatttca catacttata aatgaattat 
aattgccatt ccaggttgag aagggtaggg gccaaatcgc aacaggaatt gagtgttata 
tgagggatta tgacgtatca acagaagtag caatggaaaa attccaagag atggctgaga 
tagcatggaa ggatgtaaat gaaggaattc ttcgaccaac acctgtctct acagaaattc 
ttactcgcat tctcaatctt gctcgtatta tagatgtcac ttacaagcac aatcaagatg 
gatacactca tcccgaaaaa gttctaaaac ctcacatcat tgctttactg gtggactcca 
ttgagatcta a 

<210> 22 
<211> 1337 
<212> DNA 

<213> Solarium tuberosum 
<400> 22 

gtccgccctt actattccca tccgatctct tgggaagcgg gggagaaaat tttataatag 
tgcactcatg ctataattac atactaagat tttatgtaat gctatatttt ttcaagttga 
agacggaaac aatagcattg gatcaagaca gacgccattg aaggaagaaa aaacctaaaa 
aaataaacaa aaggagagac actttcttgg tcccttcgag gccatatatc ccattaatat 
aaaaatataa aacaaaaaaa aagacagacg gtcgcccaag gaaagaaggc ggacgtcact 
aacggctaac cctaactaca aataatgtaa ttttccaaaa acggaactat aaggaataaa 
aaacatgaag attattgagt attattaatt tttaaaagac agacgccact cgaggaaata 
aggaatcaca aggagtaaag aaagaaatta aaggcacgtt acagtatcat ataatataaa 
tttaagtttg gttgcattga agttatatag tttttaaaaa aaaataaaat tgtccaacaa 



1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2231 



60 
120 
180 
240 
300 
360 
420 
480 
540 
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tacttgtcca atttagaaaa tctaaaagat aatttattat tttgtgtttg ttttacctca 600 

acatctaata catttctcaa attattaaat ttaatatatt caaaaggtaa tatagtaata 660 

ttactcttat tatttattta ttgtttctta agatttgtgc aggtcaataa taaataacta 720 

tcgttgaatt aagggagtac catcaaagaa attgatttat aacacgatgc gggtggaggg 780 

agctagaaag ttagtacaaa tttggttgca ctaagtactt catccgtctc aatttatgag 840 

attttgtttg attcgagacg aaatttaata aagatgattt ttttaaagtt gtaatctaaa 900 

acaagtcata aatatttgca tcactataat aatctcatta aatgtaaatg aatattttta 960 

gctaaattat tactactccc tccatgtcca tattagttga tcatcttact atatattaac 1020 

tgtccacctt actcaattaa taaaatatta attaaagttt ttctatacta gatataaaaa 1080 

tgttattatt atttttgata aagactagaa agagtatact atttgtatat ctacagtggg 1140 

acgaccagtt aagtatattg tagtcaaagt aaggcaaccg gatggactgc atgcagcaca 1200 

aaggctctca ccactataaa tactcaatat tccttctctt tcatttccat caacaccttc 1260 

accaactaac aaattaaaag aaagaaaaaa aaatctctca gtttcctcac aagctaatta 1320 

gacccgtttc cgaagaa 1337 



<210> 23 

<211> 50 

<212> DNA 

<213> Solatium tuberosum 



<400> 23 

gtccgccctt actattccca tccgatctct tgggaagcgg gggagaaaat 



aaacctaaaa aaataaacaa aaggagagac actttcttgg tcccttcgag gccatatatc 



50 



<210> 24 
<211> 1287 
<212> DNA 

<213> Solarium tuberosum 
<400> 24 

tttataatag tgcactcatg ctataattac atactaagat tttatgtaat gctatatttt 60 
ttcaagttga agacggaaac aatagcattg gatcaagaca gacgccattg aaggaagaaa 120 



180 
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ccattaatat aaaaatataa aacaaaaaaa aagacagacg gtcgcccaag gaaagaaggc 
ggacgtcact aacggctaac cctaactaca aataatgtaa ttttccaaaa acggaactat 
aaggaataaa aaacatgaag attattgagt attattaatt tttaaaagac agacgccact 
cgaggaaata aggaatcaca aggagtaaag aaagaaatta aaggcacgtt acagtatcat 
ataatataaa tttaagtttg gttgcattga agttatatag tttttaaaaa aaaataaaat 
tgtccaacaa tacttgtcca atttagaaaa tctaaaagat aatttattat tttgtgtttg 
ttttacctca acatctaata catttctcaa attattaaat ttaatatatt caaaaggtaa 
tatagtaata ttactcttat tatttattta ttgtttctta agatttgtgc aggtcaataa 
taaataacta tcgttgaatt aagggagtac catcaaagaa attgatttat aacacgatgc 
gggtggaggg agctagaaag ttagtacaaa tttggttgca ctaagtactt catccgtctc 
aatttatgag attttgtttg attcgagacg aaatttaata aagatgattt ttttaaagtt 
gtaatctaaa acaagtcata aatatttgca tcactataat aatctcatta aatgtaaatg 
aatattttta gctaaattat tactactccc tccatgtcca tattagttga tcatcttact 
atatattaac tgtccacctt actcaattaa taaaatatta attaaagttt ttctatacta 
gatataaaaa tgttattatt atttttgata aagactagaa agagtatact atttgtatat 
ctacagtggg acgaccagtt aagtatattg tagtcaaagt aaggcaaccg gatggactgc 
atgcagcaca aaggctctca ccactataaa tactcaatat tccttctctt tcatttccat 
caacaccttc accaactaae aaattaaaag aaagaaaaaa aaatctctca gtttcctcac 
aagctaatta gacccgtttc cgaagaa 

<210> 25 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for PCR 
<400> 25 

cggaattctt gtaatcctta tttaggatta 



240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1287 
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<210> 26 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for PCR 

<400> 26 

cggaattcgt ccgcccttac tattcccatc 30 



<210> 27 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for PCR 

<400> 27 

cggaattctt tataatagtg cactcatgct 



<210> 28 

<211> 30 

<212> DNA 

<213> Artificial 



<220> 

<223> primer for PCR 
<400> 28 

cggaattcgc tatatttttt caagttgaag 



<210> 29 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for PCR 

<400> 29 

cggaattcga cgccattgaa ggaagaaaaa 
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<210> 30 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for PCR 

<400> 30 

cggaattcac tttcttggtc ccttcgaggc 30 



<210> 31 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for PCR 

<400> 31 

cggaattcaa caaaaaaaaa gacagacggt 30 



<210> 32 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for PCR 

<400> 32 

cggaattcgt tatatagttt ttaaaaaaaa 30 



<210> 33 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> primer for PCR 

<400> 33 

cggaattcga tttataacac gatgcgggtg 30 



<210> 34 
<211> 30 
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<213> Artificial 
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<220> 

<223> primer for PCR 
<400> 34 

cggaattctt actatatatt aactgtccac 



30 



<210> 35 

<211> 30 

<212> DNA 

<213> Artificial 



<220> 

<223> primer for PCR 
<400> 35 

ccatcgattc ctcttcattg ttaaagggga 



30 



<210> 36 

<211> 28 

<212> DNA 

<213> Artificial 



<220> 

<223> primer for PCR 
<400> 36 

ttgggcccat gcgacctctt caaccacc 



28 



<210> 37 

<211> 27 

<212> DNA 

<213> Artificial 



<220> 

<223> primer for PCR 
<400> 37 

gactagtaca aaagagtgtg gaattac 



27 



<210> 38 

<211> 26 

<212> DNA 

<213> Artificial 
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<220> 

<223> primer for PCR 
<400> 38 

gtcgacgaca cagccacgta cgaggt 



<210> 39 

<211> 26 

<212> DNA 

<213> Artificial 



<220> 

<223> primer for PCR 
<400> 39 

atcgatagac tttctccgga tgagtg 
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mm 

[mi] 



AcetykGoA 
■ 

3-Hydroxy-3-methylgtutaryl CoA (HMG-CoA) 

I HMG-CoA reductase (HMGR) 



(HMG1; Suppressed, 
HMG2&r ~ 



kHMG3; Induced) 



Mevalonic add 



Famesyl dip hosphate 
SquaJene synthetase 
(SS; Suppressed) 



Squalene 



▼ 

Sterols 
Steroid gtycoalkaloids 



Sesquiterpene cyclase 

\ (SC; Induced) 



Sojayetfyone 



If 

Phytuberin 



Lubimin 
t 

♦ 

Rishibn 



Famesyl pyrophosphate 
tobacco 

ykud 

cp r 

5-epAAristolochene 
I 

OHf 

Capsidiol 



<+)-Germacrene A 

^iA^- Hyoscyamus mvtrcus 
I I %3b potto 
on^ 

06 



r 

Sotaveth/one 
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[HI 2] 



0 6 12 18 24 1 3 6 9 12 1 3 6 9 12 1 3 6 9 12 

pvs pvs m 4* - mi f* 

- »fMt Mitt pss tt?t* fttff 

- ftfft ftftff " s ttttt ffftf 
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[@3] 




[04] 



Mock Incomp. Comp. 



0 1 3 6 9 12 24 0 1 3 6 9 12 24 01 36 9 12 24 
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5] 



Mock fjgj&g tncomp. Comp. Tl Mock jggffllg tncomp. Comp. Tt 

01 369 12 136912 1369 12 1 369 12 6 *£™- 01 3 6 912 1 3 6 9 12 13 6 912 13 6 9 12 6 

(nr) \ nr l 



PVS1 A PVS2 



- 

™ \ 01369 12 1369 12 1369 12 1369 12 6 
(nr) 

PVS3 A '^/f 



Mock iHlFiOtJl Incomp. Comp. Tl 



(hr) 

PVS4 



Mock ^StUffiS! '"comp. Comp. Tl 
0 1 3 6 9 12 1369 12 1369 12 1369 12 6 
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-2648 ctcttctgttgatgtgctatagtcttttatatagcgctctattcatgttgtaatttggcc 
-2588 tctactttaatttttt:tcaacctaaaccaacgtacaataat;gtgtaat:gatactaatttg 
-2528 actcacataatagcatggtgctagaagagtcacttgaaagagtataetgaagagtattaa 
-2468 aaatataattctaaagaatttcgaagattcaattataattgatcaagaaggtgataagag 
-2408 ccttcnacaacaacgtaaagtttgggtagcctctatanatgactatgaaaatagccaaaa 
-2348 aaaaattcaaattcgaattcttgtaafcccttattfcaggattatfcgcgaccatcacttgtg 
-2288 ggtgccttacttgactaaatatttgattaaacattaatttttggtcagtggatatacatg 
-2228 ccactcaattttaaataaattagtgatcccttacgatcttaaaaaaattgtatttttgtg 
-2 1 68 tgtaatgtcaac tttggttcaaatgtctaatataataagtattaattecaacagtattag 
-2108 aatttfcatttetaagatcactcttacggtcrttaccact gaaagattaaaattctaaccaa 
-2048 gaatttgaactttaaatagtacttatgaattttacttgccgtttgaattttatgtacatg 
-1988 cttagaataattaggtcctcatgtagtcaactttaagaaaattacaatgttacgttctaa 
-1928 caagaacaaatttgactetagatttttaattttttttttttaaaaaaaaactaaaiiactc 
-1868 atccgattcaatttgtttgaaactatgttccaattattaatccgtttcaaaaacaatgtt 
- 1 808 acattcagatatttaaaatcaattaacttaaatttctcatcatcagtaagaagttttaat 
-1748 aateacatgaaggaaagcctgtttggagaaagttafcgcgtaaaatattgcatatatctct 
-1688 tccattgaatt^gttacatctggatttgcataaaatcaacatttagtaaaatacgatggc 
-1628 t.tagatgattgaactttgaacaggaaaaataagcgfcgcaaataagccatcaatcttgaac 
-1568 tttagaaat at atatatataafctcaat aagttact ttatt ggaatagct atagtgacggo 
-1508 ggatttagaattttcattoaagggaetctaaaaaaatatagtgccrtaagatttgaacttg 
-1448 aaacrtcaagatgccactaaacaacctctaatcttacattcagaaggttcaaaatcaafcat 
-1388 atatagacataattttttaaattttttttaaccrtccctcgactacctctaggtccgccct: 
-1328 tactattcccatccgatctcttgggaagcgggggagaaaattlitataatagtgGactcat 
-12 6 8 gctataattacatactaagattttatgtaatgctatattttttcaagttgaagacggaaa 
- 1 2 0 8 caatagcatt ggatcaagacagacgoc attgaaggaagaaaaaacctaaaaaaataaaca 
-1148 aaaggagagacactttcttggtcccttcgaggccatatatcccattaatataaaaatata 
-1086 aaacaaaaaaaaagacagacggtcgcccaaggaaagaaggcggacgtcactaacggctaa 
-102 8 ccctaactacaaataatgtaat'tttccaaaaacggaactataaggaataaaaaacatgaa 
-968 gattattgagtattafcfcaatfcttfcaaaagacagacgccactcgaggaaataaggaatcac 
-908 aaggagtaaagaaagaaattaaaggcacgttacagtatcata-taatataaat-ttaagttt. 
-848 ggttgcattgaagttatatagtttttaaaaaaaaataaaattgtccaacaatacttgtcc 
-7 88 aatttagaaaatctaaaagataatttatt^ttttgtgtttgttt-tacctcaacatctaat 
-728 acatttctcaaattattaaatttaatatattcaaaaggtaatatagtaatattactctta 
- 6 6 8 ttatttatttattgtttcttaagatttgtgcaggteaataataaataactatcgttgaat 
-608 taagggagtaccateaaagaaattgatttataacacgatgcgggtggagggagctagaaa 
-548 gttagtacaaatttggttgcactaagtactt.cat.ccgt.ctcaati:t.at:gagattt tgttt 
- 4 8 8 gatt cgagacgaaattt aataaagatgatttttttaaag tt gt aatct aaaacaagtcat 
-428 aaatatttgcatcactataataatctcattaaatgtaaatgaatatttttagc taaatta 
-368 ttactactccctccatgtccatattagt-tgatcatcttactatai:attaact.gtccacct 
-308 taetcaattaataaaatattaattaaagtttttctatactagatataaaaatgttattat 
-248 -tatt-tttgataaagact agaaagagtatactatttgtatatcrtacagtgggac gaccagt 
- 1 88 taagfcatattgtagtcaaagtaaggcaaccggatggactgcatgcagcacaaaggctctc 
-128 accactataaatactcaatattccttctctttcatttccatcaacaccttcaccaact.aa 



53 CCAATTTCTCTCCA&GTCTTTGGGGTGATCGT 

18ANFSPSI.WGDRFHSPSIiDNQ 

113 taattacttaattaattactaattaaatccttctctatcgcttatatttggttaattact 
173 actaatc'ccaatcatgaacattttacagGTTGCTGAAAAGTATGCTCAAGAGATTGAfiAC 
38 VAEKYAQE IE V 

233 TTTGAAGGAACAAACAAGGAG^ 
49 LKEQTRSLLSAAACGITLAE 

293 GAAATTGAATCTGATAGACATT GTTGAGCGCCTTGGCT TAGCTTAT CATTTTGAGAAACA 
69 KI»NIiIDIVERI»GIiAYHFEKQ 

353 AATAGATGATATGTTGGATCAAATTTACAAAGCAGATC 
89 IDDMIiDQIYKADPNFDAHDL 

413 AaACACTTTATCCCTTCAATTTCGAaTMTAAGACAA 

109 MTLSI.QFRILRQHGYHISQ 

47 3 taggtccatcatttaaaacaat-tcaccaaaataatacgtttttt-tctgcatgaaaactaa 
533 t^tcttttgcttttattcgatcatgatccagAATTTTTCAGCAGATTCCAAGATGCGAA 
128 " KFFSRFQDAS 

593 TGGCAAGTTCAAGGAATGTCTTAGCaACGACATCAGGGGTC^ 

138 GKFKECI»SNDIRGLIfNI»YEA 
653 TTCACATGTAAGGACTCATGGAGAAGATATTTTAGAAGAGG 

158 SHVRTHGEDILEEAI.VFSTA 
713 TCATCTTGAGTCTGCAGCTCCACATTTGG^ 

178 BIiE SAAPHI*ESPI»SKQVTHA 



-2589 
-2529 
-2469 
-2409 
-2349 
-2289 
-2229 
-2169 
-2109 
-2049 
-1989 
-1929 
-1869 
-1809 
-1749 
-1689 
-1629 
-1569 
-1509 
-1449 
-1389 
-1329 
-1269 
-1209 
-1149 
-1089 
-1029 
-969 
-909 
-849 
-789 
-729 
-669 
-609 
-549 
-489 
-429 
-369 
-309 
-249 
-189 
-129 
-69 
-9 
52 
17 

112 
37 



172 
232 
48 

292 
68 

352 
88 

412 
108 

472 
127 

532 
592 
137 

652 
157 

712 
177 

772 
197 
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773 Q?tT<^GeAGTCTCTCCATAAra" 

198 LBQfiLHKSIPRVBTRYFISI 
833 CTACGAAGAGGAGGAATTTAAGAATGATGT^^ 

218 YEEBBFKHDVIiI.RFAKI.DYN 

893 OTEACTOC^GATGTTGCACAAACACGAACTTAGTGAAGTATC^ 
238 IiIiQMLHKHEIiSEVSR 

9S3 aagttgaattaaaaat^ctagtotaaattetttgttgatagtaatttctaagattggtac 
1013 tt^tt/ttgtagGTGGTGGAAAGATTTGGATTTTGTGACAAC^ 
253 WWKDLDFVTTLFYARD 

1073 AGAGCAGTGGAATGTTACTTTTGGACGATGGGAGTOT 
269 RAVECYFWTHGVYAEPQYSQ 

1133 GCTCGTGTCATCCTTGCaAAGACTATAGC^ 
289 ARVIIiAKTIAMlSIVDDTFD 

1193 GCTTATGGAATAGTAAAAGAACTTGAGGTCTACACCGATGCCATACA 
309 AYGIVKBLEVYTDAIQR 

1253 Qcctetccaacagfe'teat.ggat'ttat-tagacgggaaactfcae-fcaaa-t gbcfe t-tct.grbfctt, 
1313 attogG!EGGGATATtI^GTCAAATTGATCGACTCCCAGAA 
326 WDISQIDRLPBYMKVSFK 

1373 GCTCTTTTGGATCTCTATGAAGATTATGAAAAGGA 
344 ALIiDIiYBDYBKBLSKDGRSD 

1433 GTTGTCCACTACGCAAAAGAAAGAgtaggac tcaetgatttctatttaaaaacac tt gt a 
364 VVHYAKER 

1493 tttaccttatactatttctttattatacaattagatctgttatgggagtattgatggttg 
1553 aatgtcttgtggtttctgttaaacagATGAAGGAGATTGTGAGAAACTATTTTGTAGAAG 
372 MKEIV RHYFVE 

1613 CAAAGTGGTTCATTGAGGGATATATGCCGCCTGTTTCTGAGTATCTTAGCAATGCA 
383 A K W F I E GYMP PVSBYI»SHAI« 

1673 CTACCAGCACATATTACTTGCTAACTACAACATCCTATTTGGGAGTGAAGTCAGCAACAA 
403 ATSTYYI»I»TTTSYI«GVKSAT 

1733 AGGAAGATTTTGAATGGTTGGCTACGAACCCTAAAATTCTTGAAGCCAATGTGACATTAT 
423 KEDFEWLATNPKILBANVTL 

1793 GCCGAGTTGTTGATGACATAGCAACGTATGAGgtaattagcatcgcattacactacataa 
443 CRVVDD IATYB 

1853 atcatcttataatttagagttacagtaatttaatacaaattgatttcacatacttataaa 
1913 tgaatt ataattgccattccagGTTGAGAAGGGTAGGGGCCAAATCGCAACAGGAATTGA 
454 VEKGRGQIATGIE 

1973 GTGTTATATGAGGGATTATGACGTATCAACAGAAGTAGCAATGGAAAAATTCCAAGAGAT 
467 CYMRDYDVSTEVAMEKFQEM 

2033 GGCTGAGATAGCATGGAAGGATGTAAATGAAGGAATTCTTCGACC^ACACCTGTCTCTAC 
487 AEIAWKDVHBGIIiR.pt PVST 

2093 AGAAATTOTTACTCGCATTCTCAATCrTGCTCGTATTATAGATGT 
507 EILTRII.NI.ARIIDVTYKHN 

2153 TCAAGATGGATACACTCATCCCGAAAAAGTTCTAAAACCTCACATCATTGCTTTACTGGT 
527 QDGYTHPEKVI*KPB I I A L I* V 

2213 GGACTCCATTGAGATCtaaaaat-tt agt aaatt tt aatttttaaaatgt tacgtaaaaaa 
547 D S I B I * 

2273 taataaaccgfcaaaaataatgaagattaaggcgaacgaaccacgtgaggcggaaacgttg 
2333 agaatggatgatggaaaat agatgaatatattgttatgcatgaagggtgtttcacactct 
2393 tttgattttgggaatgcat,ggacatccgcatg1:tgtcgaet:acacctcgaccaatgt:fcgc 
2 453 gcaagccacggccgatgcgggcaggccacggatgaccgttgtgtgcagtccaagggcgat 
2513 gcggccaggccacggccgatgtcgac t gaccgttgtgtgcagtccaagggcgat:gcgggc 
2573 aggccacgtccgacgt 



832 
217 

892 
237 

952 
252 

1012 
1072 
268 

1132 
288 

1192 
308 

1252 
325 

1312 
1372 
343 

1432 
363 

1492 
371 

1552 
1612 
382 

1672 
402 

1732 
422 

1792 
442 

1852 
453 

1912 
1972 
466 

2032 
486 

2092 
506 

2152 
526 

2212 
546 

2272 
551 

2332 
2392 
2452 
2512 
2572 
2588 
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[HI 8] 



TAA 

PVS3 gene H/ndlU Psll EcoRI 



PVS3 cDNA H/ndlH Psfl HcoRI T ^ 
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ATGCGACCTCTTCAACCACCCCCACCAGCTGCO 

CATGCcrccTccxTrcr^ 

TTCCTCITCCTCAACGTGACG^ 

circcixTTTCCTc/m^ 

AGAGGGTTAATCGCATCGGTAGTGGCACCGG^ 
ACTC£K3AGACT^ 

ATGTGCCGTGAGATCGAG^TTCTCCGAGAT^ 

TATGTTCGATCACAACGGCGAAATCCAAGTI^^ 

AAGGGATCCATATCCCTCTCGAAC^ 

CTCTACHCACCTCCACAGGCGT^ 

AACTCCAGGCGTGAGGTCAAGATIX^ 

GGATCCITGCAATTCCTC^ 

ATCTGAATCACGGACACTACGACGGATATGCTG 

TTAGAGTTCTACTrGGGAAGGTTCCCC^ 

TTATGTGCGU^CAITTGTATGTC 

AGK^AGTTCATI^CTGCTGTTI^ 

TCHTGCGCCATCCCTTCATCACCCAGAAT^ 

TCATTGAGTAATCAGGCACATCAA 

CTTGA 



MEPLQPPPPAANSTSSAAASSMPPPSSAG^ 

SSSSSSSSPLJPTPmFSEI^RVNM^ 

EIE2LRDVDNPNVWCHDMF^ 

HRRKIVHKDIKPSNII^ 

QYDGYAGDIWSLGVSIIJSFY^ 

CIXJRDPARRWTAAQLLRHP 
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CATGGCTCCTCCCTCTTCX:GCCGGACAACGCAGTCGTCC^^ 

TTCCTCTTCCTCAACGTGACCnTCiGTC^ 

CITCCTCTTCCTCATCCTCATCTTCCTC 

AGAGGGTIAATCGCATCGGTAGTGGCACCGGAGGTACTGT^ 

ACTGGCAGACTXn^rcKnTTCiAAAG^ 

ATGTGCCGTGAGATCC^GATTCrrCCGAGATGTAGACAACC^ 

TATGTrCGATCACAACGGCGAAATCCAAGTTGITCnTGA 

AAGGGATCCATATCCCTCTCGAACAACCTCTCTCCGA 

CTGIACTACCTCCACAGGCGTAAGATrGTTCACAGAG^ 

AACrcCAGGCGTGAGGTCAAGATTGCAGATTTTGGGGTCT 

GGATCCTrcCAATGACrcCGTGGGTACCATCGGTTACATGAG'rCCCGAGAGAA^ 

ATCTGAATCACGGACAGTACGACGGATATGCnXKKJGACATATGGAGTCnTGG 

TTAGAGTTCTACITGGGAAGGTTCCCCT^ 

TTATGTGCGCCATTIGTArGTCGCAGCCTCCT^ 

AGGGAGTTCATTGCCTGCTGTTIGCAG^GGG 

TCTTGCGCCATCCCTrCATCACCCAGAATAGCCCAGGCACCCACACCGGTC 

TCATTG^GTAATCAGKjCACATCAATTGTIACCTCC 

CTTGA 

MRPLQPPPPAANSTSSAAASSMPPPSSAGQRSRPERR^ 
SSSSSSSSPIJTPIJffSEUERVNraGSGTGGTV^^ 
EIEILPJWDNPNVWCHDMFDHNGEIQ 
HRRKIVimDIKPSNIJJNSRREVKIADFGVS^ 

QYDGYAGDIWS1^\^II^FYIX5PJ^FSVGRQGDWASIA1CAICMSQPPEAPPTASP^ 
CLQRDPARRWTAAQLIJtflPFITQNSPGTHTGPATT^ 
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5 , -CGGAAIir£TTGTAATCCTTATTTAGGATTA-3' ffi5l]g^2 5 

5 , -CG£LiAII^:GTCCGCCCT^ACTATTCCCATC-3 , ffiJIJS^ 2 6 

5 , -CG^^mXrnTATAATAGTGCACTCATGCT-3 t E9JS^ 2 7 

5 , -CG GAATTC GCTATATTTTTTCAAGTTGAAG-3 l ffi^JS^ 2 8 

5'-CG GAATTC GACGCCATTGAAGGAAGAAAAA-3' EJlJg^ 2 9 

5 , -CGGAATmACTTTCTTGGTCCCTTCGAGGC-3 f g££lj§-^ 3 0 

5 , -CGGAAXECAACAAAAAAAAAGACAGACGGT-3' gE^IJS^ 3 1 

5 , -CGQAArrCGTTATATAGTTTTTAAAAAAAA~3' ffi^JS^ 3 2 

5^CGQAA^TCGATTTATAACACGATGCGGGTG-3 , BS^JS^ 3 3 

5 f -CG G AATTCT TACTAT ATATTAACTGTCC AC-3 ' BEPJS^ 3 4 

5 , -CC ATCGATT CCTCTTCATTGTTAAAGGGGA-3' 3 5 
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-2648 ctcttx:tgttgatgtgctatagtcttttatatagcgctctattcatgttgtaatttggcc -2589 

-2588 tctactttaattttttteaacctaaaccaacgtacaataatgtgtaatgatactaatttg -2529 

-2528 ac tc acataatagcat ggtgctagaagagtcac tt gaaagag t at ac t g aagagtatt aa -2469 

-2468 aaatataattctaaagaatttcgaagattcaattataattgatcaagaaggtgataagag -2409 

- 2 4 0 8 ccttcnacaacaacgtaaagtttgggtagcctctat anat gac tatgaaaatagcc aaaa - 2 3 4 9 

-2348 aaaaattcaaattcgaattcfct gtaatccttattt aggattattgcgaccatcacttgtg -2289 

-2288 ggtgccttactt gac taaatatttgatt aaacattaatttttggtcagtggatatacatg -2229 

-2228 ccactcaattttaaataaattagtgatcccttacgatcttaaaaaaattgtatttttgtg -2169 

-2168 tgtaatgtcaactttggttcaaatgtctaatataataagtattaattccaacagtattag -2109 

-2108 aattttatttctaagatcactcttacggtcttaccactgaaagattaaaattctaaccaa -2049 

-2048 gaatttgaacrtt taaatagt ac ttatgaattttac tt gccg tttgaattt t atgtacatg - 1 9 8 9 

- 1 9 8 8 cttagaataatt aggtcctcat gt agtc aactttaagaaaatt acaatgttacgttctaa - 1 9 2 9 

- 192 8 caagaacaaatttgactctagatttttaattttttttttttaaaaaaaaactaaatactc -1869 

- 1 8 6 8 atcc gattcaat tt gtttgaaac tatgttccaattattaatccgtttcaaaaacaat gtt - 1 8 0 9 

- 1 8 0 8 acattcagatatttaaaatcaatt aacttaaatttctcatcatcagtaagaagttttaat - 1 7 4 9 

- 1 7 4 8 aatcacatgaaggaaagcctgtttggagaaagttatgcgtaaaatattgcat atatc tc t - 1 6 8 9 

- 1 6 8 8 tccattgaattagttacatctggatttgcat aaaatc aacatttagtaaaatacgat ggc - 1 6 2 9 

- 1 6 2 8 tt agat gatt gaac ttt gaacagg aaaaat aagcgt gcaaataagccatc aatc tt gaac - 1 5 6 9 

- 1 5 6 8 tt tagaaatat ata t atataattc aat aagttac tt tatt ggaat age t at agt gacggc - 1 5 0 9 

- 1 5 0 8 ggatttagaattttcattaaagggactctaaaaaaatatagtgcctaagatttgaac tt g - 1 4 4 9 

-1448 aaactcaagatgccactaaacaacctctaatcttacattcagaaggttca aaatcaa tat -1389 
- 1 3 8 8 at at agacat aatt tttt aaattttttttaacc tc cc t cgac tacct c t aggtccgccct^ 2 - 1329 

- 1 3 2 8 tactattcccatccgatctcttgggaagcg ggggaga aaat'tttat^aata^tgcactcat - 1 2 6 9 

- 1 2 6 8 get at aattacat ac taaga ttttatg taatgctata^t^ttcaagtitgaagacggaaa - 1 2 0 9 

-1208 caatagcattggatcaagacagacgccat^aaggaagaaaaaacctaaaaaaataaaca -1149 

" 1 1 4 8 aa ^9gagaga^actttcttggtcccttcgaggccatatatcccat taat ataaaaat ata - 1 0 8 9 

-1088 aaacaaaaaaaaagacagacggtcgcccaaggaaagaaggcggacgtcactaacggctaa -1029 

-1028 ccctaactacaaataatgtaattttccaaaaacggaactataaggaataaaaaacatgaa -969 

- 9 6 8 gat t att gagtattattaattt tt aaaagacagacgccactc gaggaaataaggaatcac - 9 0 9 

-908 aaggagtaaag aaagaaa ttaaaggcacgttacagtatcatataatataaatttaagttt -849 

-848 ggttgcattgaagttatfala^tttttaaaaaaaaataaaattgtccaacaatacttgtcc -789 

-788 aatttagaaaatctaaaagataatttattattttgtgtttgttttacctcaacatctaat -729 

-728 acatttctcaaattattaaatttaatatattcaaaaggtaatatagtaatattactctta -669 

-668 ttatttatttattgtttcttaag atttgtg ca^tcaataataaataactatcgttgaat -609 

-608 taagggagtaccatcaaagaaattgatttaEaacaegatgcgggtggagggagctagaaa -549 

-548 gttagtacaaatttggttgcactaagtacttcatccgtctcaatttatgagattttgttt -489 

- 4 8 8 gattcgagacgaaatttaataaagat gat ttttttaaagttg t aatctaaaacaagtcat - 4 2 9 

-428 aaatatttgcatcactataataatctcattaaatgtaaatgaatatttttagctaaatta -369 

-368 ttac^cjtccctccatgtccatattagttgatcatcttacta&^^ttaactgtccacct -309 

-308 tact|caagtaataaaatattaattaaagtttttctatactagatataaaaatgttattat -249 

-248 tatttttgataaagactagaaagagtatactatttgtatatctacagtgggacgaccagt -189 

-188 taagtatattgtagtcaaagtaaggcaaccggatggactgcatgcagcacaaaggctctc -129 

TATA box 

- 1 2 8 accaqcataaataptcaatattccttctctttcatttccatcaacaccttcaccaactaa -69 

-68 caaattaaaagaaagaaaaaaaaatctctcagtttcctcacaagctaattagacccgttt -9 

-8 ccgaagaaATGGCCCTAGCTATCCCCTTTAACAATGAAGAGGAGATTGTTCGCCCTGTTG 52 
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